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GEOCHRONOLOGICAL AND GEOCHEMICAL CONSTRAINTS ON THE ORIGIN 
OF THE CARTOOGECHAYE TERRANE, WESTERN NORTH CAROLINA: 
IMPLICATIONS FOR THE LATE PRECAMBRIAN TO EARLY PALEOZOIC 
EVOLUTION OF THE EASTERN LAURENTIAN MARGIN 
 
The Cartoogechaye terrane (CT) is an enigmatic migmatite terrane within the 
Central Blue Ridge province of the southern Appalachians. Previous work identified exotic 
Pb isotope compositions within the CT (Quinn, 2012). More recent studies that mapped 
the extent of potentially exotic metaigneous lithologies yield U-Pb zircon ages consistent 
with a native Laurentian margin metasedimentary origin (Larkin, 2016). This study focused 
on the possible extent of similar lithologies in the Clyde quadrangle and provides further 
constraints on the crustal affinity of the CT. The Clyde quadrangle consists of four distinct 
lithologic packages: the CT, Ashe metamorphic suite, Great Smoky Group, and Grenville 
basement. Five samples within the Clyde quadrangle and one sample from Wayah Bald 
quadrangle were collected for detrital zircon (DZ) U-Pb geochronology and whole rock 
geochemistry for comparison similar anlayses from other bedrock units in the region. 
Dominant DZ age modes consist of the Grenville doublet (1050 Ma and 1150 Ma) or a 
modified version of it. Minor age modes exist at ~450 Ma, 600-750 Ma, and 1300-1550 
Ma. Zircons for all but one sample display heterogeneous external and internal 
cathodoluminescence morphologies, consistent with a sedimentary protolith for the 
paragneisses. Whole rock compositions are consistent with weathering of and derivation 
from a local basement source. U-Pb age data are most consistent with an eastern Laurentian 
sedimentary provenance for five samples. The presence of 450-460 Ma grains is most 
consistent with high-grade Taconian regional metamorphism. The lack of a major 
Shawinigan age mode and zircon morphology for ca. 980-1050 Ma metamorphic zircons 
indicate that sample CLY16-1 is a syn-orogenic metasediment within the Grenville 
basement underlying the CT.  
 
KEYWORDS: Blue Ridge Province, Grenville Basement, Clyde Quadrangle, 
Cartoogechaye Terrane, Detrital Zircon Geochronolgy 
 
Kevin B. Walsh 
 
May 29, 2018
  
  
    
 
GEOCHRONOLOGICAL AND GEOCHEMICAL CONSTRAINTS ON THE ORIGIN 
OF THE CARTOOGECHAYE TERRANE, WESTERN NORTH CAROLINA: 
IMPLICATIONS FOR THE LATE PRECAMBRIAN TO EARLY PALEOZOIC 
EVOLUTION OF THE EASTERN LAURENTIAN MARGIN 
 
 
By 
Kevin Barry Walsh 
 
 
 
 
 
David P. Moecher 
Director of Thesis 
 
Edward W. Woolery 
Directory of Graduate Studies 
 
May, 29th 2018 
  
 iii   
 
ACKNOWLEDGMENTS 
Foremost, I would like to express my gratitude to my advisor, Dr. David 
Moecher, for his continued support throughout my education and early career guidance. 
Completing this thesis while working full time would not be possible without Dr. 
Moecher’s willingness to work remotely with me. I would also like to thank my 
committee members Dr. Ryan Thigpen and Dr. Kent Ratajeski for their input and edits. I 
have greatly benefited from having them on my committee, working as a teaching 
assistant for them, and being a student under them. 
Funding from the Geological Society of America Student Research Grant 
program; the Department of Earth and Environmental Sciences FERM fund; and NSF 
grants EAR 1447605 and 1551341, supported the costs of this research. I appreciate 
Jason Backus at the Kentucky Geologic Survey for assistance with XRF analysis. Also, I 
would like to thank my officemates at the University of Kentucky for advice and 
inspiration.  
Finally, I would like to thank my parents for their unwavering support through all 
of my educational and professional ventures.    
  
  
 iv   
 
TABLE OF CONTENTS 
Acknowledgments ......................................................................................................... iii 
List of Figures ................................................................................................................. v 
Chapter I: Introduction .................................................................................................... 1 
Purpose ................................................................................................................3 
Geologic setting and Previous Work ....................................................................7 
Chapter II. Methods ....................................................................................................... 13 
Sample Preparation ............................................................................................ 13 
Zircon Imaging .................................................................................................. 14 
LA-ICP-MS Analysis ......................................................................................... 15 
XRF Whole Rock Geochemical Analysis ........................................................... 18 
Chapter III. Sample Description and Petrology .............................................................. 20 
CLY15-1 ................................................................................................ 20 
CLY15-2 ................................................................................................ 21 
CLY15-3 ................................................................................................ 21 
CLY15-4 ................................................................................................ 21 
CLY16-1 ................................................................................................ 22 
WB15-1 .................................................................................................. 22 
Chapter IV. Results ....................................................................................................... 28 
Geochemistry ..................................................................................................... 28 
Geochronology .................................................................................................. 32 
CLY15-1 ................................................................................................ 33 
CLY15-2 ................................................................................................ 33 
CLY15-3 ................................................................................................ 34 
CLY15-4 ................................................................................................ 34 
CLY16-1 ................................................................................................ 35 
WB15-1 .................................................................................................. 36 
Summary ........................................................................................................... 36 
Chapter V. Discussion ................................................................................................... 51 
Comparisons with Previous Work ...................................................................... 55 
Discordance Effects ........................................................................................... 57 
Future Research ................................................................................................. 58 
Appendices .................................................................................................................... 65 
References ................................................................................................................... 101 
VITA ........................................................................................................................... 108 
  
 v   
 
LIST OF FIGURES 
Figure 1.1: Simplified geologic terrane map ....................................................................6 
Figure 1.2: Geologic map of Clyde quadrangle ................................................................8 
Figure 1.3: Probability density plot diagram comparing results ...................................... 12 
Figure 2.1: Age diagram from standard FC-1. ................................................................ 17 
Figure 3.1a: Hand sample of CLY15-1 .......................................................................... 23 
Figure 3.1b: Photomicrograph of CLY15-1 .................................................................... 23 
Figure 3.2a: Hand sample of CLY15-2 .......................................................................... 24 
Figure 3.2b: Photomicrograph of CLY15-2 .................................................................... 24 
Figure 3.3a: Hand sample of CLY15-3 .......................................................................... 25 
Figure 3.3b: Photomicrograph of CLY15-3 .................................................................... 25 
Figure 3.4a: Hand sample of CLY15-4 .......................................................................... 26 
Figure 3.4b: Photomicrograph of CLY15-4 .................................................................... 26 
Figure 3.5a: Hand sample of CLY16-1 .......................................................................... 27 
Figure 3.5b: Photomicrograph of WB15-1 ..................................................................... 27 
Figure 4.1: AFM diagram of samples ............................................................................. 30 
Figure 4.2: Harker variation diagrams ............................................................................ 30 
Figure 4.3: AFM comparison diagram ........................................................................... 31 
Figure 4.4: Composite CL image of zircon grains for sample CLY15-1. ........................ 38 
Figure 4.5: CL images of selected CLY15-1 zircon grains. ............................................ 38 
Figure 4.6: Results of LA-ICP-MS of zircon from sample CLY15-1. ............................. 39 
Figure 4.7: Composite CL image of zircon grains for sample CLY15-2. ........................ 40 
Figure 4.8: CL images of selcted CLY15-2 zircon grains. .............................................. 40 
  
 vi   
 
Figure 4.9: Results of LA-ICP-MS of zircon from sample CLY15-2. ............................. 41 
Figure 4.10: Composite CL image of zircon grains for sample CLY15-3. ...................... 42 
Figure 4.11: CL images of selcted CLY15-3 zircon grains. ............................................ 42 
Figure 4.12: Results of LA-ICP-MS of zircon from sample CLY15-3. ........................... 43 
Figure 4.13: Composite CL image of zircon grains from CLY15-4. ............................... 44 
Figure 4.14: CL images of selected CLY15-4 zircon grains. .......................................... 44 
Figure 4.15: Results of LA-ICP-MS of zircon from sample CLY15-4. ........................... 45 
Figure 4.16: Composite CL image of zircon grains from sample CLY16-1. ................... 46 
Figure 4.17: CL images of selected CLY16-1 zircon grains. .......................................... 46 
Figure 4.18: Results of LA-ICP-MS of zircon from sample CLY16-1. ........................... 47 
Figure 4.19: Composite CL image of zircon grains from sample WB15-1. ..................... 48 
Figure 4.20: CL images of selected WB15-1 zircon grains. ............................................ 48 
Figure 4.21: Results of LA-ICP-MS of zircon from sample WB15-1. ............................ 49 
Figure 4.22: Compilation of histograms and all probability density plots ....................... 50 
Figure 5.1: Comparison of probability density distributions ........................................... 54 
Figure 5.2: Probability age histogram ............................................................................ 60 
Figure 5.3: Comparison of probability age ..................................................................... 61 
Figure 5.4: Representative CL image of dated zircon grains ........................................... 62 
Figure 5.5: Effect and pattern of discordance in Cartoogechaye terrane ......................... 63 
Figure 5.6. Comparison of age histograms ..................................................................... 64 
 
 1 
 
CHAPTER I: INTRODUCTION 
The Laurentian craton (North America), like most cratons, is interpreted to have 
grown by collisional and accretionary processes. The collision and suturing of the 
Archean aged Hearne, Slave, Rae, Wyoming, Superior, and Nain crustal provinces 
contributed to the initial formation of Laurentia during the Proterozoic (2.0 to 1.6 Ga) 
(Hoffman, 1988). The Trans-Hudson orogeny (1.85-1.83 Ga) represents a major orogenic 
event that amalgamated these Archean provinces (Whitmeyer and Karlstrom, 2007). 
Major craton suturing was followed by episodic accretion of juvenile arcs on the western 
and northern margin of Laurentia that contributed additional growth from 2.0 to 1.8 Ga 
(Whitmeyer and Karlstrom, 2007). Two subsequent orogenic events added significant 
crust along the southern margin of Laurentia. Accretion of juvenile magmatic arc terranes 
formed the Yavapai province (1.8 to 1.7 Ga), which extends from Arizona to Colorado 
(Whitmeyer and Karlstrom, 2007). The Mazatzal orogeny added juvenile crust in the 
form of continental margin arcs extending from New Mexico to Ontario and Quebec at 
1.7 to 1.6 Ga (Whitmeyer and Karlstrom, 2007). These Archean and Paleoproterozoic 
events resulted in the majority of the crustal growth of Laurentia (Whitmeyer and 
Karlstrom, 2007). The final addition of juvenile material created the Eastern and 
Southern Granite-Rhyolite provinces at 1.4 -1.5 Ga and 1.35 to 1.40 Ga, respectively. All 
these terranes were reworked structurally and metamorphically during various phases of 
Grenville collision from 1.35 to 0.95 Ga, which involved the addition of very little 
juvenile crust. 
In contrast to the Paleoproterozoic, the eastern Laurentian margin expanded and 
evolved through terrane transfer, pluton emplacement, and crustal recycling from the 
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Mesoproterozoic through the early Paleozoic via a complete Wilson cycle (Dalziel, 
1994). Rodinia was assembled during the Mesoproterozoic as a result of the collision 
between Laurentia and Amazonia during the Grenville orogeny (Dalziel 1991, 1997; 
Hoffman 1991). Collision between Amazonia and Laurentia accreted Amazonia crust to 
the Laurentian margin (Mars Hill Terrane) (Sinha, 1996; Dalziel, 1997; Loewy et al., 
2003; Tohver et al., 2004, Fisher et al., 2010). The Taconic orogeny accreted an island 
arc onto the Laurentian margin during the Ordovician (Williams and Hatcher, 1982), and 
resulted in regional metamorphism that reached granulite facies in the southern 
Appalachians (Moecher et al., 2004). Widespread high-grade metamorphic conditions 
generated migmatites and locally intense deformation or tectonic mixing of mafic 
lithologies and metasediments or metavolcanics, generating mélanges (Raymond et al. 
1989; Rast and Horton, 1989). Locally, mafic rocks reached eclogite facies (Willard and 
Adams, 1994; Abbott and Greenwood, 2001). Collision of the Gander and Avalon micro-
continents with the eastern Laurentian margin during the Devonian resulted in the 
Acadian and Neo-Acadian orogenies (Robinson et al., 1998). The Alleghanian orogeny 
was the culminating Paleozoic event that involved collision between Laurentia, Africa, 
South America, and Baltica (Hatcher, 1987). Overprinting by the successive Paleozoic 
orogenies resulted in repeated high-grade regional metamorphism and deformation of 
rocks accreted in older events, making it difficult to interpret the affinity of older terranes 
based on the usual type of evidence for distinguishing terranes (e.g., fossils, lithotectonic 
assemblages) (Williams and Hatcher, 1982; Zen, 1983).  
Mounting evidence indicates that terrane transfer of Amazonian crust (Mars Hill 
Terrane) occurred during the assembly of Rodinia (Tohver et al., 2004; Fischer et al., 
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2010). Several Blue Ridge terranes, e.g., the Cartoogechaye terrane, Ashe-Tallulah Falls 
sequence, and Cowrock terrane, bounded by suspect structural features interpreted to be 
thrust faults, are proposed to be allochthonous to Laurentia (Figure 1.1) (Williams and 
Hatcher, 1982). Due to a lack of age data, the high metamorphic grade, and intense 
deformation, the Cartoogechaye terrane remains enigmatic – i.e., its origin as peri-
Laurentian, exotic, or truly Laurentian, is uncertain. This thesis project will apply 
geochronologic and geochemical analysis to a suite of rocks at the northeastern end (as 
presently mapped) of the Cartoogechaye terrane that will further constrain its crustal 
affinity, i.e., whether it is native Laurentian and autochthonous or exotic and 
allochthonous. This project will focus on application of zircon U-Pb geochronology to 
unravel the age(s) and affinity of the Cartoogechaye terrane as exposed in western North 
Carolina, as there are few other original features preserved due to extensive overprinting 
and high-grade regional metamorphism. 
 
Purpose 
The origin of numerous Appalachian terranes is uncertain due to complex 
metamorphic and structural histories (Williams and Hatcher, 1982). The orogenies that 
occured on the Laurentian margin, resulting in regional high-grade metamorphism and 
complex deformation histories, make the origin and crustal affinity difficult to determine. 
The purpose of this research is to investigate the geochronological and geochemical 
characteristics of the Cartoogechaye terrane to better understand its crustal affinity. 
Previous studies lack sufficient sample coverage (Figure 1.2) and sufficiently large zircon 
U-Pb datasets to arrive at a definitive conclusion on the history of the Cartoogechaye 
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terrane. Previous interpretations of the Cartoogechaye terrane propose that it is either: (1) 
a Laurentian basement terrane (Hatcher et al., 2004), (2) a dominantly metasedimentary 
cover sequence of Laurentian provenance metamorphosed in the Taconian (Larkin, 
2016), or (3) an exotic terrane transferred from Amazonia (Fischer et al., 2010; Quinn, et 
al., 2012).  
The Clyde quadrangle (Figures 1.1 and 1.2) contains exposures of the 
Cartoogechaye terrane, Ashe metamorphic suite, Great Smoky group, and the Grenville 
basement together. This study focuses on determining the geochronology of highly 
metamorphosed Cartoogechaye terrane lithologies by means of U-Pb geochronology to 
interpret the role of the Cartoogechaye terrane in the growth and evolution of the 
Laurentian margin. Although the protoliths of many of the Cartoogechaye terrane 
gneisses are uncertain due to the later overprint of high-grade regional metamorphism, 
the approach taken in this study is to treat all samples as metasedimentary units and thus 
analyze hundreds of zircons from each sample using laser ablation – inductively coupled 
plasma - mass spectrometry (LA-ICP-MS). If the protoliths of Cartoogechaye terrane 
gneisses are indeed metasedimentary, the zircon U-Pb age distributions should consist of 
multiple age modes, with these modes corresponding to crustal age components in the 
source region. It is possible that a meta-igneous rock would have more than one age 
component, e.g., a xenocrystic or metamorphic component. However, it is less likely that 
a meta-igneous rock would have more than two age components. Furthermore, a 
metasedimentary rock would have a range of zircon textures and CL zoning patterns, 
whereas a meta-igneous rock would contain zircon with internally consistent magmatic 
oscillatory zoning patterns. Xenocrystic zircon would also be revealed by CL imaging. 
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Additionally, whole rock XRF geochemistry will also be used to interpret the protolith of 
metamorphosed lithologies. For example, immature clastic rocks should have effectively 
the same bulk composition as their igneous or metamorphic parent lithology. Data 
collected during this study will be compared to results from throughout the eastern Great 
Smoky Mountains region where similar studies have been conducted (Anderson, 2010; 
Loughry, 2010; Chakraborty, 2010; Quinn, 2012; Kelly, 2014; Larkin, 2016). Re-
evaluation of the Cartoogechaye terrane will help clarify previous paleogeographic 
models of eastern Laurentian evolution from the Mesoproterozoic through the Paleozoic. 
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Figure 1.1: Simplified geologic terrane map of the southern Appalachian Blue Ridge modified from 
Ranken et al. (1990). The Clyde quadrangle area is marked by the pink square. WBR- western Blue Ridge; 
CBR-central Blue Ridge; EBR-eastern Blue Ridge; GSG-Great Smoky Group; GB-Grenville Basement; 
SG-Snowbird Group.  
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Geologic setting and Previous Work 
The proposed research will focus on the 7.5 minute Clyde quadrangle in the Blue 
Ridge province of western North Carolina, which has been preliminarily mapped by the 
North Carolina Geologic Survey (Fig. 1.2: Bart Cattanach, personal communication, 
2016). The Clyde quadrangle is located immediately northeast of the Dellwood 
quadrangle, where there are exposures of Grenville basement and cover rocks (Hadley 
and Goldsmith, 1963; Montes, 1997; Loughery, 2010; Anderson, 2010; Quinn, 2012). 
The Cartoogechaye terrane is effectively considered to be the Central Blue Ridge terrane 
of Hatcher (2004). The Clyde quadrangle exposes three distinct lithologic packages of 
rocks; (1) the Cartoogechaye terrane in the western portion of the map area; (2) the Ashe 
metamorphic suite to the east; and (3) Grenville basement exposed throughout the 
quadrangle. The Ocoee Supergroup (Great Smoky Group) is also exposed, but of limited 
extent. The Cartoogechaye terrane consists of a variety of lithologies, all migmatitic, 
including biotite gneiss, felsic gneiss, muscovite-biotite gneiss, and amphibolite. The 
Ashe metamorphic suite consists of aluminous schist and gneiss, garnet amphibolite and 
biotite gneiss. Laurentian (Grenville) basement rocks are mainly granitic orthogneisses.  
The Blue Ridge represents a polyorogenic belt that records the formation and 
breakup of Rodinia to the formation and breakup of Pangea. The oldest recorded event 
within the Blue Ridge is the Grenville orogeny, which culminated in the formation of the 
supercontinent Rodinia. Four distinct tectonic phases comprise the Grenville orogeny: 
The Elzevirian (1245-1225 Ma), the Shawinigan (1190-1140 Ma), the Ottowan (1090-
1020 Ma) and the Rigolet (1010-980 Ma) (Rivers, 2008). A pre-Elziverian collisional 
event occurred at ca. 1300-1340 Ma (McLelland et al., 2013; Southworth et al., 2010).  
  
 8   
 
  
Figure 1.2: Geologic map of Clyde quadrangle with sample locations modified from (Merschat and 
Cattanach, 2008). Red stars indicate sample location. 
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Rodinia rifted apart to open the Iapetus ocean in two phases during 765-680 Ma 
and 620-550 Ma rifting (Rankin et al., 1997; Tollo et al., 2004). During the Paleozoic, the 
southern Blue Ridge underwent three distinct orogenic events related to closure of two 
ocean basins. The collision of an arc terrane resulted in the Taconic orogeny (Hatcher, 
1987; Horton et al., 1989). Peak Taconian (450-460 Ma) metamorphism is recorded in 
granulite facies migmatites at Winding Stair Gap (Moecher et al., 2004), eclogites at Lick 
Ridge (Miller et al., 2010), and regional metamorphism throughout the Great Smoky 
Mountains region (Corrie and Kohn, 2007; Anderson and Moecher, 2009; Moecher et al., 
2011). From 390-350 Ma, the Carolina superterrane accreted to the margin of Laurentia, 
resulting in the Neo-Acadian orogeny (Bream et al., 2004; Hatcher, 2005; Merschat, 
2009). The last event was the Alleghenian orogeny (325-265 Ma) and the assembly of 
Pangea. There is little evidence for Neoacadian deformation and metamorphism in the 
western Blue Ridge. The Alleghanian primarily resulted in localized ductile deformation 
in greenschist facies high strain zones (Kunk et al., 2010) and folding of basement 
lithologies to produce the overall map patterns evident in the Clyde, Dellwood, and 
Hazelwood quadrangles.  
Early mapping and geologic reports of the Blue Ridge province were produced by 
Hadley and Goldsmith (1963), King (1964), Neumann and Nelson (1965), and Hadley 
and Nelson (1971). A 1:100,000 scale map of the Asheville region was published by the 
North Carolina Geologic Survey (Merschat and Cattanach, 2008). A preliminary 
unpublished geologic map of the Clyde quadrangle, located within the Asheville 
1:100,000 map is available from the North Carolina Geologic Survey (Merschat and 
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Wiener, 2006; Bart Cattanach, pers. comm., 2015), and was used as a reference for 
sample collection.  
Southern Appalachian Blue Ridge terranes were initially divided into the Western 
Blue Ridge (Laurentian margin) and Eastern Blue Ridge provinces. The Central Blue 
Ridge was proposed later by Hatcher (2004), and consists of the Cowrock, 
Cartoogechaye, and Dahlonega Gold Belt terranes. The Cartoogechaye terrane was 
defined by Hatcher (2004) and is characterized by metasandstones, pelitic schists, mafic 
and ultramafic assemblages that have reached up to granulite faceis metamorphism with 
wide spread migmitization. The Trimont Ridge massif is a felsic to mafic complex within 
the Cartoogecheye terrane that is interpreted to be Grenville basement (Eckert and Mohr, 
1986; Hatcher et al., 2004). A preliminary and relatively imprecise U/Pb zircon age of 
1103 ± 69 Ma for the Trimont Ridge massif was interpreted to indicate that the 
Cartoogechaye terrane is an orthogneiss sourced from Laurentian basement and margin 
assemblages that were accreted to Laurentia during the Taconic and Neoacadian 
orogenies (Hatcher et al., 2004). U/Pb dating of zircons from numerous Cartoogechaye 
terrane lithologies support a Laurentian source for the protolith of paragneisses in the 
Dellwood and Hazelwood quadrangles (Larkin, 2016). However, the occurrence of 2.3, 
1.9-1.75 and 1.6 Ga zircons suggest a possible Amazonian source, mixing (Merschat et 
al., 2010), or recycling. Thus, this lack of sufficient age data and large errors in both the 
Hatcher et al. (2004) and Merschat et al. (2010) datasets preclude an accurate 
interpretation of the origin of the Cartoogechaye terrane.  
Lead isotope compositions of likely Cartoogechaye terrane rocks from the 
adjacent Dellwood quadrangle have revealed both native and exotic crustal components, 
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the latter being of Amazonian crustal affinity (Quinn, 2012). Lead isotope compositions 
suggest crustal mixing between Amazonian and Laurentian crustal components (Quinn, 
2012). Recent field mapping, geochronology, and geochemistry (Larkin, 2016) explored 
the possibility of a spatially more extensive, old (ca. 1.35 Ga) crustal component in the 
Hazelwood quadrangle to the south. No rocks lithologically or temporally matching the 
Dellwood basement rocks were observed in the northern Hazelwood quadrangle. The 
detrital zircon age patterns of paragneisses mapped in the Hazelwood quadrangle are 
similar to those of Ocoee Supergroup metaclastic rocks, which have a clear Laurentian 
margin signature (Chakbraborty et al., 2012) (Figure 1.3). Larkin (2016) concluded that 
Cartoogechaye terrane biotite gneisses represent metamorphosed Neoproterozoic 
Laurentian margin sediments. No syn-Grenville sediments were detected in Larkin’s 
dataset, in contrast to Quinn’s (2012) who found two migmatitic paragneisses that are 
pre- or syn-Grenville. All of Larkin’s (2016) samples underwent Taconic metamorphism. 
Lead isotope analysis would be required to definitively test for the more extensive exotic 
Amazonian component. 
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Figure 1.3: Probability density plot diagram comparing results from Chakraborty (2010), Quinn (2012), and 
Larkin (2016).  
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CHAPTER II. METHODS 
Representative Cartoogechaye terrane lithologies and neighboring units within the 
Clyde quadrangle were sampled in December of 2015. The North Carolina Geologic 
Survey provided an unpublished 7.5-minute bedrock geologic map of the Clyde 
quadrangle that was used for sample collection reference. Samples were processed at the 
University of Kentucky for zircon U-Pb geochronology and X-ray fluorescence whole 
rock geochemistry. 
 
Sample Preparation 
Approximately 1 kg of each sample was crushed using a jaw crusher then 
subsequently ground into sand-sized sediment using a steel disk mill. The jaw crusher 
and disk mill were cleaned with a wire brush and compressed air after each sample to 
prevent cross contamination. Milled sediment was wet sieved using 250 µm and 150 µm 
mesh cloth. New sieve cloths were used for each sample. The sieved sediment sample 
was ultrasonically cleaned for 5 minutes and dried at 150o C. Before heavy liquid 
separation, a bar magnet was used to separate magnetite and iron filings from the disk 
mill. A two-step heavy liquid filtration system allowed separation of minerals with a 
lower specific gravity than zircon: first acetylene tetrabromide (SG = 2.96)  followed by 
methylene iodide (SG = 3.32). Heavy liquid was slowly poured into a separatory funnel. 
Portions of the sample were poured into the heavy liquid to form a 0.5 cm thick layer. 
The heavy liquid and sample was stirred to allow for even grain distribution. After each 
step samples were rinsed in acetone and allowed to de-gas overnight under a heat lamp. 
Remaining magnetic minerals were separated using a Frantz Isodynamic Magnetic 
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Separator Model LB-1 at intervals of 0.25, 0.5, and 1.0 Amps. Any remaining minerals 
that were not zircon (mainly titanite) were removed by hand picking. 
To prepare each zircon mount, double sided 3M® tape was placed on to a ceramic 
tile and pressed until it was smooth. A piece of 3M® packing tape was placed adhesive 
side up on to the double sided tape for optimal adhesion properties. The Arizona 
Laserchron center provided plastic mounting rings and one glass funnel to bracket the 
unknown poured zircons together. Two batches of unknown zircons were poured into the 
funnel, then lightly tapped and rotated for even grain distribution. Zircons were then 
pushed down flat onto the tape with forceps for optimal polishing of crystal faces. The 
tile was then held upside down over weighing paper to remove any loose zircons. Zircon 
age standards (FC1, R33, and SL) were handpicked and placed around the two unknown 
pours. A schematic map of unknowns and standards was made. Epoxy for mounting was 
prepared by thoroughly mixing 5 parts Buehler Epo-Thin® epoxy resin and one part 
Buehler Epo-Thin® epoxy hardener for 2 minutes followed by ultrasonic cleaning to 
remove any air bubbles. Epoxy was poured onto the grains in the mounting ring, and 
cured overnight. Each mount was labeled. Mounts were sanded down progressively using 
1200 and 2000 grit sandpaper to expose the zircon cores. New pieces of sandpaper were 
used for each sample to avoid cross contamination. Each mount was polished using 0.3 
µm alumina powder. Lastly, the samples were ultrasonically cleaned for 5 minutes.  
 
Zircon Imaging 
Cathodoluminescence (CL) and backscatter electron (BSE) imaging were 
conducted at the University of Kentucky on the JEOL IT-100 scanning electron 
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microscope (SEM) to identify zircon zoning, fractures, inclusions, metamorphic rims, and 
inherited cores. BSE and CL zircon imaging were used as reference for selecting optimal 
laser ablation points, aiding in characterization of the grains as to origin (igneous, detrital, 
or metamorphic), and revelation of potential age complexities via metamorphic 
overgrowth, resorption, and inheritance.  
 
LA-ICP-MS Analysis 
U-Pb zircon ages were collected at the University of Arizona Laserchron Center 
using laser-ablation inductively-coupled-plasma mass-spectrometry (LA-ICP-MS). 
Isotope ratios were collected on the Element2 single collector ICP-MS. Each mount was 
washed thoroughly with soap, immersed in a cleaning solution of 2% HNO3 and 1% 
HCl, and ultrasonically cleaned for 5 minutes prior to analyses. Teledyne Photon 
Machines Chromium 2.1 targeting software was used for laser spot selection. Typically, 
zircon cores or grain centers were targeted when possible. The conditions of the 
instrument during use are described by Gehrels et al. (2008).  An initial cleaning pass 
ablated every targeted point with a 40 µm beam to clean the sample of common lead. A 
20 µm beam was then used for analysis. A single ablation experiment consists of an 
initial 5 second non-laser firing for background collection, 10 seconds of laser firing 
ablation, and 20 seconds of system purging. A standard was analyzed after every 5 
unknown analyses. Standards used were FC-1 (1099 Ma), Sri Lanka (563 Ma), and R33 
(419 Ma). Between 50 and 300 zircon grains were analyzed per sample. Variation in the 
number of zircon grains analyzed were based on separation yields. Data reduction of raw 
U-Pb concentrations and isotopic ratios used the E2agecalc program. Isoplot 3.60 
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(Ludwig, 2008) was used for constructing Concordia, Tera-Wasserburg, weighted mean, 
and probability distribution diagrams.  
LA-ICP-MS analysis of standard FC-1 displays both accurate and precise age 
results with minimal instrument drift. The mean 207Pb/206Pb age or “best age” of FC-1 for 
all runs was is 1103 ± 6 Ma (2 ; MSWD = 0.80; Fig. 2.1), which is within error of the 
accepted age of 1099 + 1 Ma determined by ID-TIMS U-Pb analysis (Paces and Miller, 
1993). The variation among individual ages for FC-1 illustrates the optimal level of 
precision attainable with the LA-ICP-MS system at the Arizona Laserchron lab (Fig. 2.1).   
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Figure 2.1: Age diagram from standard FC-1. (A) Mean age or “best age” plot – ages are 207Pb/206Pb ages. 
(B) Probability density plot. The accepted age of FC-1 is 1099 ± 1 Ma (Paces and Miller, 1993).  
 
  
 18   
 
XRF Whole Rock Geochemical Analysis 
Whole rock analysis of major, minor and, trace elements was conducted on the 
Kentucky Geologic Survey’s 4-kW Bruker S4 Pioneer wavelength dispersive X-Ray 
fluorescence spectrometer. Six samples from the Cartoogechaye terrane and neighboring 
units from within the Clyde quadrangle were analyzed. The purpose of whole rock 
analysis is to assess the degree to which local basement lithologies were potential sources 
for the sedimentary protolith of paragneisses.  
Hand samples were rinsed with water and scrubbed with a coarse wire brush to 
remove outside contamination. Approximately 0.5 kg of sample was crushed to gravel- 
sized grains in a jaw crusher. Samples were divided using a sample splitter for even 
distribution until roughly 0.8 grams of sample was segregated. Each sample was crushed 
with a hammer in a plastic bag until the gravel was reduced to sand size particles. The 
sand sized particles were then pulverized using a mortar and pestle until they were 
reduced to < 270 sieve size. Each unknown was weighed out to 4.0 g ± 0.0005 g and 
mixed with 8.0 ± 0.0005 g of Fluxite® (90 Li2Br4O7:10 LiF) with two added drops of 
5.8 M LiBr. The powdered mixture was melted at 1080˚ C in a platinum crucible and 
poured into fused disks using Katanax K1 primer electric fluxer. A 4-kW Bruker S4 
Pioneer wavelength dispersive X-ray fluorescence spectrometer was used for quantitative 
elemental analysis. The “Spectra Plus” routine was used to calculate unknown elemental 
abundances. The standards used to construct standard calibration curves are from 
multiple sources: USGS – (DNC-1, BIR-1, W2a, BCR-2, BHVO-1, BHVO-2, AVG-2, 
G-2, STM-1, GSP-1), the Irish Geologic Association – (OU-3, OU-4, AMH-1, YG-1, 
KPT-1), the Canadian Certified References Materials Project – (MRG-1, SY-2, S-3), 
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South African Reference Materials – (SARM 4, SARM 50), Centre de Recherches 
Pétrographiques et Géochimiques – (BE-N) and Chinese 13 National Standard – (GBW 
07105). 
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CHAPTER III. SAMPLE DESCRIPTION AND PETROLOGY 
Samples were collected primarily from the Clyde quadrangle (“CLY” 
designation), with one sample of felsic gneiss collecgted from the Wayah Bald 
quadrangle (WB) in western North Carolina. Sampled lithologies were chosen based on 
being representative of the Cartoogechaye terrane. Samples were selected to minimize the 
amount of leucosome, if present. Upper amphibolite facies metamorphic condition 
prevail in the region, with partial melting and leucosome formation being widespread. 
Detrital zircon is typically stable until melting occurs, during which a new generation of 
zircon is most likely to form, although detrital zircon may persist up to granulite facies 
(e.g., Kunz et al., 2018, and discussed further below). The likelihood and extent of 
melting in paragneiss is a function of whole rock composition and paragneiss mineralogy. 
Melting occurs first by dehydration melting of muscovite, then biotite, so paragneisses 
with low mica content (higher modal quartz and feldspar) are less likely to form 
leucosmoes and reset zircon systematic or result in Pb loss in detrital zircon. Samples 
SS15-1, CLY16-2, and DEL15-1 did not have sufficient zircons to conduct U/Pb 
analysis.  
 
CLY15-1 
CLY15-1 is dark grey, medium-grained and mapped by the NCGS as 
metagrawacke (ZYcg) (Figure. 3.1). This sample contains quartz, plagioclase, potassium 
feldspar, garnet, muscovite, and biotite. Parallel alignment of biotite and muscovite, and 
shape-preferred orientation of quartz and feldspar define a moderate foliation. Quartz 
inclusions within the garnets define a foliation that is perpendicular to that of the matrix 
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suggesting pre-kinematic formation of garnet (Figure 3.1). The quartz inclusions define 
an S1 foliation while the muscovite and biotite define an S2 foliation.  
 
CLY15-2 
CLY15-2 is a dark to medium grey, migmatitic, medium-grained, felsic gneiss 
(ZYcf) (Figure 3.2). Quartz and muscovite define a strong foliation. This sample contains 
quartz, biotite, and plagioclase. Accessory minerals include garnet, epidote, and titanite.  
 
CLY15-3 
CLY15-3 is a dark grey, medium-grained, muscovite-biotite migmatitic gneiss 
(ZYcm) with a high proportion of leucosome (Figure. 3.3). Parallel alignment of 
muscovite and biotite define a moderate foliation. This sample contains muscovite, 
biotite, garnet, plagioclase, and K-feldspar. Zircon is an accessory mineral that formed 
pleochroic halos within biotite.   
 
CLY15-4 
CLY15-4 is a dark grey, medium- to coarse-grained, migmatitic felsic gneiss 
(ZYcf) collected from the top of Goat Knob (Figure 3.4). Shaped preferred quartz and 
parallel-aligned biotite define a moderate to weak foliation. This sample contains quartz, 
biotite, muscovite, and plagioclase. Zircon is an accessory mineral that formed pleochroic 
halos within biotite. 
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CLY16-1 
CLY16-1 is a dark tan, banded, migmatitic felsic gneiss (Ys) from the Sandymush 
Mesoproterozoic (Grenville) basement complex (Figure 3.5), i.e., it is not a lithology 
associated with the Cartoogechaye terrane (Merschat and Cattanach, 2008). Foliation is 
defined by alternation of quartzofeldspathic leucosomes and greywacke layers.  
 
WB15-1 
WB15-1 is medium- to fine-grained biotite gneiss collected from Wayah Bald. WB15-1 
consists of quartz, biotite, potassium feldspar, plagioclase and garnet. WB15-1 lacks a 
foliation or any observable fabric. 
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Figure 3.1a: Hand sample of CLY15-1, a metagraywacke from the Cartoogechaye terrane. 
 
Figure 3.1b: Photomicrograph of CLY15-1 in cross-polarized light. Quartz and muscovite define a 
moderate to weak foliation 
.  
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Figure 3.2a: Hand sample of CLY15-2, a felsic gneiss from the Cartoogechaye terrane. 
 
Figure 3.2b: Photomicrograph of CLY15-2 in cross-polarized light. Biotite and muscovite define a 
moderate to foliation. 
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Figure 3.3a: Hand sample of CLY15-3, a muscovite-biotite gneiss from the Cartoogechaye terrane. 
  
Figure 3.3b: Photomicrograph of CLY15-3 in cross-polarized light. Quartz and muscovite define a 
moderate to weak foliation. Note the pleochroic halos from zircons within biotite. 
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Figure 3.4a: Hand sample of CLY15-4, a biotite gneiss from the Cartoogechaye terrane. 
 
Figure 3.4b: Photomicrograph of CLY15-4 in cross-polarized light. Quartz and muscovite define a 
moderate foliation.  
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Figure 3.5a: Hand sample of CLY16-1, foliated migmatitic felsic gneiss.   
 
 
Figure 3.5b: Photomicrograph of WB15-1 in cross-polarized light. 
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CHAPTER IV. RESULTS 
Geochemistry 
In order to assist in determining the provenance of Cartoogechaye Terrane 
paragneisses, whole rock major and trace element X-Ray fluorescence (XRF) 
spectrometry was carried out on the six samples collected in the CT terrane (CLY15-1, 
CLY15-2, CLY15-3, CLY15-4, CLY16-1, and WB15-1). These analyses were used to 
compare regional geochemical trends from previous studies (Loughry, 2010; 
Chakraborty, 2010; Anderson, 2011; Quinn, 2012; Larkin, 2016). Complete geochemical 
data can be found in Appendix A. 
The six samples of this study fall within the calc-alkaline field on an AFM 
diagram (Figure 4.1) with a majority of the samples plotting as intermediate in 
composition. Harker variation diagrams of major element oxides vs. SiO2 show that MnO 
increases with SiO2 while K2O, TiO2, Al2O3, Fe2O3, and P2O5 decrease with SiO2, and 
MgO, Na2O, CaO display no significant trend with SiO2 (Figure 4.2).  
An AFM diagram (Figure 4.3) compares results of this study with previous work 
(Loughry, 2010; Chakraborty, 2010; Anderson, 2011; Quinn, 2012; Larkin, 2016). Rocks 
of known igneous origin define a calc-alkaline trend. Samples of known sedimentary 
origin, primarily from the Ocoee Supergroup, tend to overlap the calc-alkaline trend, 
consistent with minimal chemical alteration during weathering (Chakraborty etl al., 
2012). This is supported by the CIA and PIA values reported by Chakraborty et al., 
(2012) and Larkin (2016).  
Effects of alteration were calculated using chemical indices of alteration (CIA) 
and plagioclase index of alteration (PIA) (Appendix A). CIA can characterize weathering 
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of feldspars into clays by applying bulk major element oxides into a single metric 
(Nesbitt and Young, 1984, 1989;). CIA was calculated using the equation: CIA = 
[Al2O3/(Al2O3+CaO*+Na2O+K2O)]*100. For both CIA and PIA CaO* refers to the 
amount of CaO incorporated into the silicate portion of sediments. An unaltered granite 
has a CIA range of 45-55 (Nesbitt and Young, 1982). CIA values from this study range 
from 61-69 (Appendix A). High CIA values indicate removal of cations during 
weathering, whereas low values indicate absence of chemical alteration (Nesbitt and 
Young, 1982).  
PIA is applied to rocks with abundant plagioclase to characterize break down of 
plagioclase to clays (Fedo et al., 1995). PIA was calculated using the equation: PIA = 
[(Al203-K2O)/(Al2O3+CaO*+Na2O+K2O)]*100. Unaltered rocks have a PIA value 
close to 50 while clay minerals such as kaolinite have values close to 100 (Fedo et al., 
1995). PIA values from this study range from 67-76 (Appendix A). 
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Figure 4.1: AFM diagram of samples from the Clyde quadrangle plus Wayah Bald.  
Figure 4.2: Harker variation diagrams for whole rock geochemistry for samples from the Clyde quadrangle 
and Wayah Bald.  
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Figure 4.3: AFM comparison diagram with data from this study in addition to Loughry (2010), Chakraborty 
(2010), Anderson (2011), Quinn (2012), and Larkin (2016). 
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Geochronology 
Zircon grains from six Cartoogechaye terrane gneisses were analyzed. Due to the 
high grade of metamorphism of many samples (upper amphibolite to granulite facies), 
especially those with a high proportion of leucosome, protoliths were uncertain, other 
than sample CLY15-1, which is a quartz-plagioclase-muscovite-biotite-garnet paragneiss 
mapped as a metasediment by the NCGS. Therefore, the approach for zircon U-Pb 
geochronology was to treat all samples as one would a detrital zircon (DZ) sample. If 
multiple age modes and/or a range of ages appear in the DZ age spectrum, and zircons 
exhibit a range of shapes and zoning patterns in CL images, then the protolith is most 
likely sedimentary. Whole rock major element chemistry may then be interpreted in 
terms of sediment maturity and protolith.  
Discordant U-Pb ages are common in migmatitic paragneisses from the region 
(Larkin, 2016). All analyses are plotted on conventional and Tera-Wasserburg concordia 
diagrams (238U/206Pb vs. 207Pb/206Pb), the latter providing a clearer illustration of the 
degree of discordance than the conventional Wetherill Concordia diagram that plots 
238U/206Pb vs. 235U/206Pb. Only ages that are 95-105 % concordant were used in 
constructing age histograms. For most grains in these samples, which are older than 1000 
Ma, the “best age” rationale uses 206Pb/207Pb ages (Gehrels, 2008). 206Pb/238U ages were 
used for grains younger than 1000 Ma. For strongly (normally) discordant ages, both ages 
underestimate the true age. Results of the U-Pb isotopic analysis are tabulated in 
Appendix C.  A description of the U-Pb methods can be found in Chapter II.   
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CLY15-1 
Sample CLY15-1 had 294 grains analyzed; 85% were 95-105% concordant (n = 
256; Figure 4.4). Zircon grains are subhedral to euhedral with some displaying moderate 
rounding. Most of the zircons have some degree of fracturing (Figure 4.4). Some of the 
zircons are fractured portions of a zircon grain. Thin dark (metamorphic?) rims are 
observable on some zircons, but were too narrow to be analyzed. Textures in CL vary 
widely from well-developed oscillatory zoning to sector zoning to convolute zoning with 
local recrystallization (Fig. 4.4).  
Ages in CLY15-1 vary from ~477 Ma to 1800 Ma with most ages defining two 
dominant Mesoproterozoic age modes centered at ca. 1050 Ma and 1170 Ma (Figure 4.5), 
which correspond to the Ottawan and Shawinigan phases of Grenville magmatism 
(Rivers, 2008; McLelland et al., 2013). A third minor mode is resolvable at ca. 1325 Ma 
(“pre-Elziverian”), and another at ca. 960 Ma that would correspond to the Rigolet phase. 
There are four grains with ages between 500 and 800 Ma and five grains between 1400 
and 1900 Ma. 
 
CLY15-2 
Sample CLY15-2 yielded the least number of zircon grains (34) due to a high 
abundance of titanite that could not be separated or distinguished from the zircons. Only 
17 grains are 95-105% concordant. Most grains are equant and subhedral (Figure 4.6). 
Grain B appears to be two separate grains crystallized together. The grains that were 
analyzed define two age modes at ca. 450 Ma and 1175 Ma (Figure 4.7). The former age 
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mode is the time of regional high grade Taconic metamorphism in the Eastern Blue Ridge 
(Moecher et al., 2004; Anderson and Moecher, 2009; Corrie and Kohn, 2007; Moecher et 
al., 2011; Larkin, 2016), and the latter is the Shawinigan phase of the Grenville orogeny. 
On the Tera-Wasserburg plot the discordant analyses lie along a chord between ca. 1150 
and 450 Ma (Figure 4.7).  
 
CLY15-3 
Sample CLY15-3 had 257 grains analyzed, and 184 grains were 95-105% 
concordant. Most CLY15-3 grains are subhedral to euhedral and vary greatly in aspect 
ratio. Many of sample CLY15-3 zircons are large compared to the other samples, with a 
high proportion of grains having C-axis length of ~ 250 µm. Zoning in CL is complex 
and highly variable (Figure 4.8). Grain A and N have well developed oscillatory zoning. 
Several grains have either a thin dark or white (metamorphic?) rim (Grains M and O). 
CLY15-3 exhibits two dominant Mesoproterozoic age populations at 1050 Ma and 1170 
Ma (Figure 4.9), with a scattering of Neoproterozoic and Paleoproterozoic ages, similar 
to other samples. Although not defining a peak on the probability density plot, there is a 
clustering of ages at ca. 1300 Ma. With ages ranging from 481 Ma to 1991 Ma, CL15-3 
has the greatest age range of all samples.  
 
CLY15-4 
CLY15-4 had 151 grains analyzed, and 119 were 95-105% concordant. Grains are 
highly variable in shape and CL zoning pattern, and are lightly to moderately fractured. 
In CL some grains exhibit oscillatory zoning (Figure 4.10). CLY15-4 has an age range of 
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450 Ma to 1400 Ma (Figure 4.11). Ages define two dominant Mesoproterozoic modes, 
similar to samples above. The most dominant mode at 980-1030 appears to resolve the 
Rigolet (ca. 980 Ma) from the Ottawan (ca. 1050 Ma) Grenville events.  
 
CLY16-1 
For sample CLY16-1, 130 of the 198 grains analyzed are 95-105% concordant. 
Zircon grain morphologies and CL textures are the most consistent of the 6 samples 
collected. Zircons are generally subrounded with rounded concentric zoning that mimics 
the grain margin (Figure 4.12). Most grains are dark in CL or have thick bands or cores 
that are dark in CL. Many zircons have visible cracks. Most zircons have a thin white rim 
that is continuous with a generation of zircon that fills cracks (Fig. 4.12). Several of the 
rounded grains have euhedral, oscillatory zoned cores consistent with magmatic zircons 
overgrown by metamorphic rims.  
This sample lacks Neoproterozoic and Paleoproterozoic ages and has the 
narrowest age range of all samples (990 Ma to 1355 Ma) (Figure 4.13). Ages define two 
dominant modes at 1000 Ma and 1280 Ma. The former mode is skewed to younger ages 
that correspond to late Ottawan/Rigolet time; the latter mode would correspond to the 
Elzevirian phase of the Grenville orogeny (Rivers, 1997, 2008; McLelland et al., 2013). 
The ca. 1175 Ma (Shawinigan) age mode is present but very subordinate for this sample. 
There is a significant number of ages within 20 m.y. of 1100 Ma, which is unique among 
the samples analyzed here. In fact, the age range 1080-1120 Ma defines the gap between 
the two dominant Grenville zircon age modes that characterize all samples in this study 
except CL15-2 (which lacks a sufficient number of grains to permit this distinction to be 
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made). This age interval is also a gap in ages for Grenville igneous rocks in eastern 
Laurentia (compiled in Moecher et al., 2018), and is discussed further in Chapter V.  
 
WB15-1 
WB15-1 had 143 of the 288 zircon grains analyzed with 95-105% concordance, 
which is the lowest proportion of concordant grains of the samples analyzed. Zircon 
grains are euhdral to anhedral and mostly equant (Figure 4.14). Weak to moderate 
cracking is observable in some grains. Grains display varying development of oscillatory 
zoning. Ages range from 597 Ma to 1474 Ma. WB15-1 has two Mesoproterozoic age 
populations at ca. 1025 and 1175 Ma (Figure 4.15). The latter is a broad mode that 
appears to consist of a Shawinigan and Elziverian mode. A minor but definable mode is 
present at ca. 1300 Ma. This sample is also distinguished from all others by the presence 
of an age mode at ca. 1450 Ma.  
 
Summary 
With the exception of CLY16-1, zircon morphologies and CL zoning are highly 
variable within each sample. Zircons appear to be mostly of magmatic origin based on 
dominance of oscillatory zoning in CL. The dominant age modes in all samples are 1050 
and 1175 Ma. All but one sample (CLY16-1) contain a few Neoproterzoic-aged grains 
and early Mesoproterozoic to late Paleoproterozoic grains. CLY16-1 is also distinguished 
by not having an obvious Shawinigan age mode but having an ~ 1290 Ma age mode and 
~30 grains within 20 m.y. of 1100 Ma. No Archean-aged (> 2.5 Ga) grains were found 
among all the samples. Discordance is variable among the samples and is manifested on 
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Terra-Wasserburg diagrams by analyses generally plotting along a discordant array 
defined by a lower intercept age of ca. 450 Ma. Sample WB15-1, which lies within the 
region of highest metamorphic grade in the southern Appalachians (granulite facies), 
possesses the highest proportion of grains with greater than 5% discordance.  
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Figure 4.4: Composite CL image of zircon grains for sample CLY15-1.  
 
Figure 4.5: CL images of selected CLY15-1 zircon grains. Yellow ellipses represent the 20 µm analysis 
spot location. Ages with 1 standard deviation precision are shown beside each spot. All grains are 95-105% 
concordant. Interpretation of origin is noted in the lower right corner (i=igneous, m=metamorphic). 
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Figure 4.6: Results of LA-ICP-MS of zircon from sample CLY15-1. (A) Probability density plot of data 
with 95-105% concordance. (B) Concordia diagram of all data (C) Tera-Wasserburg of all data.  
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Figure 4.7: Composite CL image of zircon grains for sample CLY15-2. 
 
Figure 4.8: CL images of selcted CLY15-2 zircon grains. Yellow ellipses represent the 20 µm analysis spot 
location. Ages with 1 standard deviation precision are shown beside each spot. All grains are 95-105% 
concordant. Interpretation of origin is noted in the lower right corner (i=igneous, m=metamorphic). 
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Figure 4.9: Results of LA-ICP-MS of zircon from sample CLY15-2. (A) Probability density plot of data 
with 95-105% concordance. (B) Concordia diagram of all data (C) Tera-Wasserburg of all data. 
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Figure 4.10: Composite CL image of zircon grains for sample CLY15-3.  
 
Figure 4.11: CL images of selcted CLY15-3 zircon grains. Yellow ellipses represent the 20 µm analysis 
spot location. Ages with 1 standard deviation precision are shown beside each spot. All grains are 95-105% 
concordant. Interpretation of origin is noted in the lower right corner (i=igneous, m=metamorphic). 
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Figure 4.12: Results of LA-ICP-MS of zircon from sample CLY15-3. (A) Probability density plot of data 
with 95-105% concordance. (B) Concordia diagram of all data (C) Tera-Wasserburg of all data. 
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Figure 4.13: Composite CL image of zircon grains from CLY15-4. 
 
Figure 4.14: CL images of selected CLY15-4 zircon grains. Yellow ellipses represent the 20 µm analysis 
spot location. Ages with 1 standard deviation precision are shown beside each spot. All grains are 95-105% 
concordant. Interpretation of origin is noted in the lower right corner (i=igneous, m=metamorphic). 
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 Figure 4.15: Results of LA-ICP-MS of zircon from sample CLY15-4. (A) Probability density plot of data 
with greater than 95% concordance. (B) Concordia diagram of all data (C) Tera-Wasserburg of all data.  
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Figure 4.16: Composite CL image of zircon grains from sample CLY16-1. 
 
Figure 4.17: CL images of selected CLY16-1 zircon grains. Yellow ellipses represent the 20 µm analysis 
spot location. Ages with 1 standard deviation precision are shown beside each spot. All are 95-105% 
concordant. Interpretation of origin is noted in the lower right corner (i=igneous, m=metamorphic). 
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Figure 4.18: Results of LA-ICP-MS of zircon from sample CLY16-1. (A) Probability density plot of data 
with 95-105% concordance. (B) Concordia diagram of all data (C) Tera-Wasserburg of all data. 
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Figure 4.19: Composite CL image of zircon grains from sample WB15-1.  
. 
 
Figure 4.20: CL images of selected WB15-1 zircon grains. Yellow ellipses represent the 20 µm analysis 
spot location. Ages with 1 standard deviation precision are shown beside each spot. All grains are 95-105% 
concordant. Interpretation of origin is noted in the lower right corner (i=igneous, m=metamorphic). 
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Figure 4.21: Results of LA-ICP-MS of zircon from sample WB15-1. (A) Probability density plot of data 
with 95-105% concordance. (B) Concordia diagram of all data (C) Tera-Wasserburg of all data. 
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Figure 4.22: Compilation of histograms and all probability density plots for all samples analyzed for this 
study. 
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CHAPTER V. DISCUSSION 
Extensive high-grade regional metamorphism overprinted original features of 
crystalline bedrock protoliths throughout the southern Appalachian Blue Ridge Province, 
making it challenging to identify the protolith of many Central Blue 
Ridge/Cartoogechaye terrane lithologies. This study implemented U-Pb zircon 
geochronology, whole rock geochemistry, zircon CL imaging, and thin section 
petrography on samples collected within the Cartoogechaye and adjoining terranes to 
further understand their origin and petrogenesis. Potential origins of the pericratonic 
Cartoogechaye terrane could include syn- and post-accretionary clastic Grenville 
sediments deposited on the Laurentian margin, Laurentian (Grenville) basement, or an 
exotic accretionary complex, although other criteria such as Pb isotope geochemistry 
would be required to distinguish exotic Amazonian vs. native Laurentian crust. 
Whole rock major element geochemistry of central Blue Ridge basement 
lithologies of both igneous and sedimentary origin (Loughry, 2010; Chakraborty, 2010; 
Anderson, 2011; Quinn, 2012; Larkin, 2016) defines overlapping calc-alkaline trends. 
This overlap is consistent with the interpretation that the rocks with two or more detrital 
zircon age modes and heterogeneous CL textures have a sedimentary provenance (i.e., 
they are paragneisses) and are first-cycle immature sediments derived from weathering of 
Grenville basement gneisses. 
CIA values above 55 and PIA above 50 suggest moderate alteration of 
Cartoogechaye lithologies for this study. CIA values for this study range from 61 to 69 
while PIA range from 67 to 79. Chakraborty (2010) observed Ocoee Supergroup 
sedimentary rocks with values from 50 to 72 and PIA values 51 to 70. Larkin (2016) 
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observed Hazelwood samples with CIA values that ranged from 58-68 and PIA values 
with a range of 60 to 76. Both alteration indices for this study are slightly above values 
calculated by Larkin (2016) and Chakraborty (2010). Although these values seem high 
for an immature sediment, the age patterns and zircon textures support an origin as an 
immature sediment derived from weathering of meta-igneous rocks with which they are 
closely associated spatially. 
Zircon grains from all samples except CLY16-1 display heterogeneous 
morphologies and CL zoning characteristics. Most of these grains exhibit oscillatory 
zoning that is truncated by a grain edge, indicating most grains originated as magmatic 
zircon crystals. In contrast, CLY16-1 exhibits the most homogenous zircon shapes and 
zoning patterns among the samples from this study. Although the grains are rounded, the 
zoning patterns are concentric indicating the grain shape is a growth feature and not an 
abrasional feature. Also, the grains exhibit sector zoning in CL, and with grain shape and 
dark CL characteristic of zircon grains that crystallize under high-grade metamorphic 
conditions (Varva et al., 1996, 1998; Nemchin et al., 2001, Kunz et al., 2018).  
The most common age modes observed among the samples is the “Grenville 
doublet” (dominant age modes at ca. 1050 and 1150 Ma; Moecher et al., 2018), or a 
modified version of it (Figure 5.1). This doublet also dominates detrital zircon age 
distributions for late Neoproterozoic to Phanerozoic to modern sediments across much of 
Laurentia and is a direct result of the high Zr content and zircon fertility of Ottawan and 
Shawinigan granites (Moecher and Samson, 2006). The presence of this doublet is 
diagnostic of an ultimate eastern Laurentian provenance for the Cartoogechaye terrane 
samples (Larkin, 2016).  
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Taconian (metamorphic) ages are observed in all samples except WB15-1 (the 
regional outlier) and CLY16-1 (the structural outlier, i.e., not part of the Cartoogechaye 
terrane). Although located within the Taconian granulite facies high of the southern 
Appalachians (Eckert et al., 1989) WB15-1 is a metasediment with a bulk composition 
not conducive to forming melt, which is generally considered to be required for forming a 
new generation of zircon (Kunz et al., 2018). However, this sample has the greatest 
number of grains with more than 5% discordance (47%). So although there is not a new 
generation of Taconian zircon in WB15-1, granulite facies metamorphism at ca. 460 Ma 
is manifested in varying degrees of lead loss and discordance. The sample with the 
greatest number of Taconian ages (CLY15-2) is from a locality with a very high 
proportion of leucosome.  
Both CLY15-1 and CLY15-3 display pre-Grenville zircon age populations (> 1.4 
Ga) with ages that include ca. 1860, 1680, 1670, 1485 Ga, and 1560 and 1990 Ga 
respectively. CLY15-3, CLY15-4, and WB15-1 have a higher number of 
Rigolet/Ottawan ages than Shawinigan ages, suggesting that the later event had a stronger 
regional metamorphic influence for the source rocks of the detrital zircon, consistent with 
the observations of Southworth et al. (2010) (Figure 5.2). The probability distribution 
function cannot resolve Rigolet from Ottawan peaks due to U-Pb age imprecision and 
subtle difference in ages. The multiple U-Pb age modes observed for the Clyde 
quadrangle samples are consistent with an overall detrital provenance. An igneous origin 
would be associated with a single dominant age mode similar to that for zircon age 
standard FC1 (Figure 2.1). U-Pb zircon geochronology is most consistent with an eastern 
Laurentian sedimentary provenance for the Cartoogechaye terrane paragneisses.  
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Figure 5.1: Comparison of probability density distributions for all samples analyzed with LA-ICP-MS. 
Shaded bars distributions represent orogenic events that would have produced zircon. Timing of 
Paleoproterozoic orogenesis from Whitmeyer and Karlstrom (2007). Timing of Mesoproterozic orogenesis 
from Rivers (2008).  Timing of Paleozoic orogenesis from Hatcher (2005), and Moecher et al., (2011). 
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Comparisons with Previous Work 
Data from this study and recent work by Larkin (2016) support the interpretation 
of a dominantly Laurentian margin (Grenville) provenance for southern Appalachian 
crystalline terranes (Figure 5.3). U-Pb zircon SHRIMP ages from Southworth et al. 
(2010) and McLelland et al. (2013) were used to define the major periods of magmatic 
vs. metamorphic growth of zircon in eastern Laurentia, and to define the Grenville age 
doublet (Figure 5.4). Although both types of ages are observed during both phases of the 
Grenville orogeny, magmatic ages are primarily Shawinigan (ca. 1150 Ma) and 
metamorphic ages are primarily Ottawan (ca. 1050 Ma). The Rigolet, Elziverian, and pre-
Grenville age modes are persistent but smaller compared to the Ottawan and Shawinigan 
modes, which could reflect the relative volume of magma generated.  
Several samples have a few concordant zircon ages in the range 500-800 Ma, 
similar to the Ocoee Supergroup (Chakraborty et al., 2012; Kelly 2014). These are 
consistent with a late Neoproterozoic depositional age for those samples. U-Pb SHRIMP 
ages of diagenetic xenotime overgrowths on zircon requires a maximum age of 
deposition of 562 Ma for the Thunderhead formation of the Ocoee Supergroup 
(Aleinikoff et al., 2010). Similarities between depositional ages and geochemistry for the 
Ocoee and Cartoogechaye rocks further support that the Cartoogechaye terrane has a late 
Mesoproterozoic Grenville sediment source that was deposited in the Neoproterozoic and 
variably metamorphosed during the Taconian orogeny. The CT lithologies were 
interpreted to have been deposited more outboard of the rifted Laurentia margin on 
oceanic crust, but between rifted Grenville crustal fragments (Hatcher et al., 2004). The 
detrital zircon age distributions are similar to those of the Ocoee Supergroup 
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(Chakraborty et al., 2012; Kelly, 2014), which is interpreted to have been deposited in a 
rifted Grenville continental basin. The results of this study support the interpretation that 
the CT rocks are distal equivalents of the Ocoee deposited on a transitional continental-
oceanic margin.  
Zircon U-Pb SHRIMP ages from the Trimont Ridge complex (Wayah Bald and 
Franklin quadrangles, ~50 km southwest along strike of the Clyde quadrangle) were 
interpreted to be crystallization ages for Mesoproterozoic Grenville basement orthogneiss 
overlain by Tallulah Falls suite metasediments (Hatcher et al., 2004). The ages spread 
along concordia and do not define a consistent age population as expected for a magmatic 
rock. Sample WB15-1 from this study is a felsic gneiss collected from the western 
margin of the Trimont Ridge Complex. The age distribution for WB15-1 and 
heterogeneous zircon morphologies are more consistent with a sedimentary protolith with 
a provenance similar to the four Cartoogechaye terrane rocks analyzed here. This sample 
also contains a minor age mode at ca. 1450 Ma, which is the time of formation of 
juvenile eastern Granite-Rhyolite Province crust in the eastern U.S. midcontinent. Future 
work should resample and conduct U-Pb zircon analysis on the Trimont Ridge Complex 
in its type area where the samples from Hatcher et al. (2004) were collected in order to 
further evaluate the origin (magmatic vs. sedimentary) of the Complex.  
Sample CLY16-1 exhibits the most distinct characteristics in zircon morphology 
(Fig. 5.1) and the most unique zircon age distribution (Fig. 4.18) of the samples analyzed. 
The majority of the zircons are not detrital magmatic grains, based on the lack of 
oscillatory zoning features (Corfu, 2003), which is the case for most zircon in the other 
samples, although there were a few such grains observed in CLY 16-1 (Fig. 4.12). 
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Rather, the zoning pattern and zircon grain shapes are more typical of high-grade 
metamorphic zircon, i.e., rounded grains with concentric zoning, or occasionally sector-
zoned, but generally darker in CL (Vavra et al., 1996, 1999; Nemchin et al., 2001; Kunz 
et al., 2018). With regard to ages, the sample exhibits a weak Shawinigan age mode, it 
lacks the scattered ages younger than 800 Ma and older than 1400 Ma typical of late 
Neoproterozoic metaclastic sequences (Larkin, 2016), and it exhibits the strongest 
Elzevirian to pre-Elzevirian age mode of all samples. It’s possible that the subdued 
Shawinigan mode results from consumption of 1150-1200 Ma zircons during high-grade 
Ottawan metamorphism, or lead loss so that discordance eliminates these grains from 
being used in the age histogram. In spite of this, it may be concluded that the sample does 
not have the same origin as the other samples in this study (distal Neoproterozoic 
Laurentian rifted margin sediment). It is proposed that this sample (and the Sandymush 
Gneiss map unit of Merschat and Cattanach, 2008) is a syn-Grenville sediment that 
experienced Ottawan regional metamorphism during the Grenville orogeny and was 
sourced primarily from pre-Elzevirian rocks of ca. 1300-1340 Ma age. 
 
Discordance Effects 
A high proportion of dated zircons exhibit much greater than 10% discordance on 
Tera-Wasserburg plots, which reduces the number of useful ages for provenance 
interpretation, resulting in erroneous or misleading age patterns and provenance 
interpretation (e.g., sample WB15-1: Fig. 4.21c). Discordance results in 207Pb/206Pb and 
238U/206Pb ages that underestimate the true age by 10 to 100 m.y., depending on the 
degree of discordance. Figure 5.5 illustrates the pattern and effects of discordance on 
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detrital zircon age distributions. Discordance in the study area is most likely related to 
lead loss or new zircon growth during high temperature metamorphism at ca. 460 Ma 
(Taconian metamorphism) (Figure 5.5) (Larkin, 2016). The discordant ages can be 
corrected back to concordia by constructing two-point isochrons with a lower intercept at 
460 Ma. Although corrected ages have large errors (10-100 m.y.) the age distribution 
becomes even more dominated by Grenville age modes. Apparent Neoproterozoic ages 
correct back to Mesoproterozoic ages, which is important for maximum depositional age 
constraints. 
The geographically more distant CT sample WB15-1 did not display any 
Taconian ages although it is located well within the region of Taconian granulite facies 
metamorphism (Eckert et al., 1989). The absence of melt formation (leucosomes) in 
WB15-1 likely precludes the formation of a new generation of zircon and “recycling” of 
Grenville-aged detrital zircons at ~460 Ma, as can be observed in sample H14-011 of 
Larkin (2016) (Figure 5.5). Even so, discordance is apparent in WB15-1 and diffusive 
lead loss or growth of an optically unresolvable generation of zircon must have occurred 
to explain the discordance. The effect of correcting for discordance on detrital zircon age 
distributions for this sample is illustrated in Figure 5.6.  
 
Future Research 
This study supports the interpretation that the CT lithologies represent metamorphosed 
equivalents of sediments sourced from the Laurentian margin, and that they are not 
Grenville basement nor exotic to Laurentian. This study also produced several new 
findings that warrant further investigation: 
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1. Syn-Grenville sediments exist in the regionally extensive Mesoproterozoic 
basement complex west of Asheville, NC. Further studies of the Sandymush 
paragneiss (CLY16-1) should be pursued to determine if it is a southwestern 
extension of the Cloudland Gneiss of the Mars Hill terrane (Fisher et al., 2010), 
which has recently been shown to be a metamorphosed earliest Neoproterozoic, 
late Grenville sedimentary unit (Aleinikoff et al., 2013). 
2. Metagraywackes of the Ashe Metamorphic Suite should be analyzed for detrital 
zircon in order to determine if it is another Laurentian margin sedimentary 
package equivalent to CT lithologies. 
3. The felsic gneiss map unit of the Trimont Ridge Complex, a purported Grenville 
basement orthogneiss, should be resampled and re-analyzed with close attention 
paid to zircon morphologies, in order to test whether it is meta-igneous or 
metasedimentary.  
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 Figure 5.2: Probability age histogram comparing A: zircon ages from this study; B: zircon crystallization 
ages for known Grenville plutonic rocks in the Virginia Blue Ridge (Southworth et al., 2010) and the 
Adirondacks (McLelland et al. (2013); C: metamorphic ages from Southworth et al. (2010) from the 
Virginia Blue Ridge.  Magmatic ages are dominated by the “Grenville age doublet” (Ottawan-Shawinigan) 
that is most characteristic of the Appalachian and Adirondack Grenville province, but include a minor 
Elzevirian and pre-Elzevirian magmatic component. Metamorphic ages are dominantly Ottawan with lesser 
Shawinigan and minor Rigolet components.  
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Figure 5.3: Comparison of probability age distributions for samples from this study (A), Quinn  (2012) (B), 
and Larkin (2016) (C). Samples DEL03-1 and ASH08-9a (Quinn 2012) are examples of exotic age 
signatures, while DEL08-2e is native Laurentian. Larkin (2016) samples are Grenville-dominated age 
spectra consistent with Laurentian provenance. Chakraborty’s (2010) basal Ocoee supergroup sample has 
been included along with Larkin (2016) samples for comparison of various Grenville detrital zircon 
provenance patterns.  
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Figure 5.4: Representative CL image of dated zircon grains with late Neoproterozoic or Paleozoic ages. 
The yellow circle represents the location of the ~20 µm analysis spot (not to scale).   
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Figure 5.5: Effect and pattern of discordance in Cartoogechaye terrane gneisses produced by high-grade 
Taconian metamorphism. The example here is for sample H14-011 of Larkin (2016) that contains a high 
proportion of discordant ages but a precise age mode at ca. 460 Ma. A: Tera-Wasserburg concordia 
diagram with lines representing discordant arrays of zircon grains with upper intercept, primary age modes 
at ca. 1750, 1450, 1150 and 1050 Ma and lower intercept age constrained by time of Taconian 
metamorphism; B: Schematic diagram showing apparent 207Pb/206Pb and 238U/206Pb ages associated with 
analyses of varying discordance. Both ages, although designated “best ages” by Arizona Laserchron data 
reduction protocol and based on whether they are greater or less than the ca. 800 Ma cutoff, are tens to 
hundreds of m.y. less than the true concordant age and are therefore meaningless for provenance analysis; 
C: Concordance (%) and corrected concordant age for various zircons from the oldest age modes for this 
sample; D: Age histogram comparing distribution of uncorrected “best ages” not filtered by concordance 
cutoff vs. corrected 207Pb/206Pb ages using ca. 460 Ma as the lower intercept. All but three apparent late 
Neoproterozoic ages ‘disappear’, and most other age modes shift to slightly older ages. 
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Figure 5.6. Comparison of age histograms (all 207Pb/206Pb ages) for detrital zircon in sample WB15-1, the 
sample from this study with the greatest proportion of grains that are outside the 95-105% concordance 
filter. A: All grains regardless of degree of discordance; B histogram using only 95-105% concordant 
grains. The “Grenville doublet” is apparent as are minor pre-Elzevirian (ca. 1300 Ma) and Eastern Granite-
Rhyolite age modes; C: discordance-corrected ages based on upper intercept of a two point isochron 
through ca. 460 Ma as the lower intercept. Apparent Neoproterozoic ages ‘disappear’, Ottawan and 
Elzevirian age modes become more dominant, and a few ages between 1300 and 1500 become clearly 
defined.  
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Appendix A: Sample Locations 
Sample Map Units Lithology Latitude Longitude 
CLY15-1 Cartoogechaye Terrane Metagraywacke 35 36' 13"  -82 56' 14" 
CLY15-2 Cartoogechaye Terrane Felsic gneiss 35 60' 34"  -82 95' 26" 
CLY15-3 Cartoogechaye Terrane Muscovite-biotite gneiss 35 61' 42"  -82 96' 72" 
CLY15-4 Cartoogechaye Terrane Biotite gneiss 35 62' 05"  -82 94' 88" 
CLY16-1 Sandymush Felsic gneiss 35 59' 78"  -82 92' 01" 
WB15-1 Trimont Ridge Complex Felsic gneiss 35 15' 67"  -83 57' 82" 
     
CLY = Clyde 7.5 Minute quadrangle geologic map 
WB = Wayah Bald 7.5 minute topographic map  
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Appendix B: Whole Rock X-Ray Fluorescence Spectrometer Geochemical Analyses  
Major-Minor             
Sample CLY15-1 CLY15-2 CLY15-3 CLY15-4 WB15-2 CLY16-1 
Map Unit ZYcg ZYcf ZYcm ZYcf N/A Ys 
Al2O3 (wt %) 14.3 14.91 13.3 12.97 12.06 12.16 
SiO2 (wt %) 67.55 64.94 70.02 70.39 69.16 73.72 
Fe2O3 (wt %) 6.45 6.31 5.06 4.64 6.33 3 
MnO (wt %) 0.12 0.07 0.08 0.08 0.12 0.04 
TiO2 (wt %) 0.89 1.06 0.76 0.79 1 0.33 
CaO (wt %) 1.77 3 1.52 1.52 1.32 2.62 
K2O (wt %) 2.7 3.2 3.75 3.66 2.49 1.11 
Na2O (wt %) 1.78 3.24 1.6 1.58 2.21 2.82 
MgO (wt %) 1.82 1.67 1.59 1.41 2.47 0.96 
P2O5 (wt %) 0.19 0.46 0.16 0.16 0.13 0.04 
LOI 2.44 1.13 2.15 2.8 2.7 3.19 
CIA 70 61 66 66 67 65 
PIA 77 65 75 75 73 67 
total 100.01 99.99 99.99 100 99.99 99.99 
       
Trace        
Sample CLY15-1 CLY15-2 CLY15-3 CLY15-4 WB15-2 CLY16-1 
Map Unit ZYcg ZYcf ZYcm ZYcf N/A Ys 
Pb (PPM) 20 22 21 18 17 19 
Cu (PPM) 5 <5 <5 <5 <5 50 
Co (PPM) 18 18 15 13 16 9 
Ni (PPM) 30 10 29 27 22 36 
Cr (PPM) 75 44 65 63 74 43 
Ce (PPM) 88 152 54 22 97 31 
V (PPM) 88 117 72 73 96 29 
La (PPM) 41 75 28 15 47 18 
Ba (PPM) 679 586 711 930 945 235 
Nb (PPM) 11 18 10 10 10 <5 
Zr (PPM) 353 271 309 395 430 185 
Y (PPM) 59 60 47 34 50 15 
Sr (PPM) 151 250 153 175 156 301 
Rb (PPM) 85 119 95 82 61 42 
Ga (PPM) 14 15 13 13 13 9 
Zn (PPM) 90 87 85 76 74 52 
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Appendix C: LA-ICP-MS Analyse  
CLY15-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-1 spot 206 74 351175 214.6 17.76 1.5 0.60 2.8 0.077 2.4 0.86 477.2 11.2 474.8 10.8 464.4 32.2 477.2 11.2 102.8 
CLY15-1 spot 4 97 21429 22.6 16.40 1.4 0.87 4.2 0.104 4.0 0.95 637.2 24.3 637.2 20.1 637.9 29.8 637.2 24.3 99.9 
CLY15-1 spot 256 186 62453 3.4 16.27 1.1 0.95 2.9 0.112 2.6 0.92 683 17 676.5 14.1 655.8 24.3 683 17 104.1 
CLY15-1 spot 20 252 144649 9.8 15.27 1.3 1.01 3.9 0.112 3.6 0.94 686.2 23.8 710.8 19.8 790.2 27.1 686.2 23.8 86.8 
CLY15-1 spot 311 72 59029 1.4 15.78 1.5 1.00 3.5 0.114 3.2 0.91 698 21 703.2 17.8 720.9 31.4 698 21 96.8 
CLY15-1 spot 236 40 17033 2.9 14.45 1.8 1.29 5.7 0.136 5.4 0.95 820.7 41.8 843.3 32.8 904.4 37.7 820.7 41.8 90.7 
CLY15-1 spot 238 112 354127 3.7 14.47 1.3 1.41 3.4 0.149 3.1 0.92 892.9 25.7 895.1 20 901.4 27.9 892.9 25.7 99.1 
CLY15-1 spot 131 48 39350 1.9 14.46 1.1 1.42 3.5 0.149 3.4 0.95 895.3 28 897.4 21 903.2 22.4 895.3 28 99.1 
CLY15-1 spot 92 29 11810 5.3 14.42 1.4 1.43 3.3 0.150 3.0 0.91 900.1 25.1 902.6 19.7 909.5 28.5 909.5 28.5 99 
CLY15-1 spot 95 168 40107 3.6 14.37 1.2 1.42 3.4 0.148 3.2 0.94 887.8 26.5 895.5 20.2 915.7 24.1 915.7 24.1 97 
CLY15-1 spot 196 12 15727 1 14.22 2.2 1.56 4.3 0.161 3.7 0.86 963.1 33.1 955 26.6 937.2 44.4 937.2 44.4 102.8 
CLY15-1 spot 101 28 14091 0.9 14.22 1.5 1.60 4.3 0.165 4.0 0.94 982.8 36.7 968.9 26.7 938.4 30 938.4 30 104.7 
CLY15-1 spot 211 84 94720 2.2 14.14 1.2 1.52 3.3 0.156 3.1 0.93 936.4 27 939.8 20.3 948.7 24.1 948.7 24.1 98.7 
CLY15-1 spot 17 18 6817 1.8 14.13 1.6 1.63 3.7 0.167 3.3 0.91 993.6 30.6 980.2 23 951 31.7 951 31.7 104.5 
CLY15-1 spot 1 95 56860 2.6 14.11 1.1 1.60 3.4 0.164 3.2 0.95 979.4 29.2 971.1 21.2 953.3 21.8 953.3 21.8 102.7 
CLY15-1 spot 164 32 26666 1.1 14.09 1.3 1.61 3.1 0.165 2.9 0.91 983.3 26 975 19.6 957.1 26 957.1 26 102.7 
CLY15-1 spot 314 510 328724 2.6 14.07 0.9 1.56 3.3 0.160 3.2 0.96 954.1 28.1 955.6 20.5 959.9 19 959.9 19 99.4 
CLY15-1 spot 219 73 28076 2.6 14.02 1.4 1.61 3.5 0.163 3.2 0.91 975.1 29.3 972.5 22.2 967.3 29.5 967.3 29.5 100.8 
CLY15-1 spot 245 17 8906 2.8 13.98 2.1 1.60 4 0.162 3.4 0.85 969.7 30.6 970.3 24.9 972.8 42.4 972.8 42.4 99.7 
CLY15-1 spot 264 152 231496 8.5 13.93 1.2 1.65 3.2 0.167 3.0 0.93 994.4 27.7 989.8 20.5 980.5 24.4 980.5 24.4 101.4 
CLY15-1 spot 74 48 94631 2.8 13.92 1.3 1.65 3.7 0.167 3.4 0.93 993.1 31.6 989.3 23.3 981.8 27.3 981.8 27.3 101.2 
CLY15-1 spot 275 78 131160 1.8 13.91 1.3 1.71 2.9 0.173 2.6 0.9 1026 24.9 1012.1 18.6 983.2 25.6 983.2 25.6 104.3 
CLY15-1 spot 146 1231 562469 4.2 13.91 1 1.53 3.2 0.154 3.0 0.95 923.5 25.9 941.1 19.5 983.5 21.1 983.5 21.1 93.9 
CLY15-1 spot 110 80 112730 3.1 13.89 1.1 1.65 3.9 0.166 3.7 0.96 991.3 34.1 989.1 24.5 985.1 22.2 985.1 22.2 100.6 
CLY15-1 spot 258 172 119115 3.7 13.89 1.1 1.60 3.6 0.161 3.4 0.95 963.3 30.7 969.7 22.6 985.1 22.9 985.1 22.9 97.8 
CLY15-1 spot 168 86 38618 2.7 13.88 1 1.67 2.5 0.168 2.3 0.93 1001.1 21.7 996.6 16 987.4 19.4 987.4 19.4 101.4 
CLY15-1 spot 287 40 83660 1.8 13.87 1.2 1.69 3 0.170 2.7 0.91 1011.9 25.4 1004.3 19 988.7 24.9 988.7 24.9 102.3 
CLY15-1 spot 100 437 117651 3.3 13.86 0.9 1.62 3.2 0.163 3.0 0.96 975.5 27.5 979.8 19.9 990.5 17.5 990.5 17.5 98.5 
CLY15-1 spot 234 634 141684 3.4 13.86 1 1.58 3.2 0.159 3.0 0.95 952.9 26.9 964.1 19.9 990.6 19.6 990.6 19.6 96.2 
CLY15-1 spot 187 29 58712 1.7 13.85 1.7 1.67 4.2 0.168 3.8 0.92 1002.4 35.6 998.9 26.6 992.2 33.6 992.2 33.6 101 
CLY15-1 spot 130 200 80247 3.8 13.85 1 1.65 3.1 0.166 2.9 0.95 991 26.5 991.1 19.3 992.2 20 992.2 20 99.9 
CLY15-1 spot 123 54 53794 1.4 13.82 0.9 1.67 3.3 0.167 3.1 0.96 997.8 28.9 997.1 20.7 996.4 18.8 996.4 18.8 100.1 
CLY15-1 spot 157 19 91840 1.4 13.82 1.4 1.66 3.2 0.167 2.8 0.89 993.9 26.2 994.4 20.2 996.4 29.3 996.4 29.3 99.7 
CLY15-1 spot 167 46 25766 2.4 13.82 1.5 1.65 3.5 0.166 3.1 0.9 988.9 28.9 991 22.1 996.7 30.5 996.7 30.5 99.2 
CLY15-1 spot 203 40 32945 2.4 13.81 1.4 1.73 3.5 0.174 3.2 0.92 1031.5 31 1020.5 22.7 997.7 27.8 997.7 27.8 103.4 
CLY15-1 spot 163 41 19127 2.1 13.80 1.5 1.69 3.8 0.169 3.5 0.92 1009 33 1005.7 24.5 999.4 30.5 999.4 30.5 101 
CLY15-1 spot 65 93 68457 2.1 13.79 1.2 1.72 3.8 0.172 3.6 0.94 1024.4 33.7 1016.4 24.2 1000 25.3 1000 25.3 102.4 
CLY15-1 spot 99 352 164233 8.4 13.78 1.1 1.62 3.1 0.162 2.9 0.94 966.7 25.9 977.1 19.4 1001.4 22.2 1001.4 22.2 96.5 
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CLY15-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-1 spot 107 46 15372 2.8 13.76 1.2 1.71 3.2 0.171 2.9 0.93 1015.3 27.6 1011.6 20.2 1004.3 23.5 1004.3 23.5 101.1 
CLY15-1 spot 239 100 91007 3.7 13.76 1.4 1.73 3 0.173 2.7 0.89 1026.8 25.3 1019.3 19.3 1004.3 28.1 1004.3 28.1 102.2 
CLY15-1 spot 77 179 110183 2.7 13.76 1 1.70 3 0.170 2.8 0.94 1010.4 26 1008.3 18.9 1004.5 20.2 1004.5 20.2 100.6 
CLY15-1 spot 105 88 34883 3.9 13.76 1.3 1.72 3.3 0.171 3.0 0.92 1019.3 28.4 1014.5 21 1004.8 26.1 1004.8 26.1 101.4 
CLY15-1 spot 125 29 37636 2.2 13.75 1.4 1.76 3.7 0.176 3.4 0.92 1042.2 32.9 1030.2 24 1005.6 29 1005.6 29 103.6 
CLY15-1 spot 11 35 10074 2.4 13.75 1.4 1.65 3.5 0.165 3.3 0.92 982.5 29.7 989.5 22.4 1005.9 27.8 1005.9 27.8 97.7 
CLY15-1 spot 180 161 105976 2.9 13.75 1.2 1.70 3.7 0.169 3.5 0.95 1008 32.8 1007.3 23.7 1006.7 24.2 1006.7 24.2 100.1 
CLY15-1 spot 115 67 30283 3.3 13.75 1 1.68 2.7 0.168 2.5 0.93 999.6 23 1001.7 17.1 1007.1 20.4 1007.1 20.4 99.3 
CLY15-1 spot 91 33 22467 1 13.73 1.6 1.69 3.5 0.168 3.1 0.89 1001.9 29.1 1003.9 22.6 1009.1 33 1009.1 33 99.3 
CLY15-1 spot  30 42 32169 5.3 13.72 1.4 1.78 2.9 0.177 2.5 0.88 1052.6 24.8 1038.6 18.8 1010.1 27.9 1010.1 27.9 104.2 
CLY15-1 spot  186 70 31869 1.8 13.72 1.3 1.66 3.4 0.166 3.1 0.92 988.2 28.7 994.8 21.5 1010.2 26.2 1010.2 26.2 97.8 
CLY15-1 spot  228 35 42901 2.0 13.72 1.4 1.75 2.8 0.175 2.5 0.87 1037.8 23.6 1028.8 18.4 1010.6 28.8 1010.6 28.8 102.7 
CLY15-1 spot  21 115 44710 2.9 13.71 1.5 1.68 3.3 0.167 3.0 0.90 996.2 27.3 1000.7 21.0 1011.5 29.4 1011.5 29.4 98.5 
CLY15-1 spot  160 266 81195 7.7 13.71 1.0 1.70 3.1 0.169 3.0 0.95 1006.7 27.9 1008.1 20.1 1012.2 20.1 1012.2 20.1 99.5 
CLY15-1 spot  98 138 210647 3.4 13.70 0.9 1.69 3.1 0.168 2.9 0.95 1001.8 27.0 1005.2 19.5 1013.6 19.0 1013.6 19.0 98.8 
CLY15-1 spot  281 21 43612 2.2 13.66 1.6 1.76 3.4 0.175 3.0 0.88 1037.2 28.3 1031.3 21.7 1019.9 32.1 1019.9 32.1 101.7 
CLY15-1 spot  307 43 130228 2.4 13.66 1.1 1.76 3.2 0.174 3.0 0.94 1034.7 28.6 1029.7 20.5 1020.0 21.5 1020.0 21.5 101.4 
CLY15-1 spot  41 300 637280 11.6 13.65 1.1 1.43 3.8 0.141 3.6 0.96 851.1 28.7 899.5 22.4 1021.4 21.3 1021.4 21.3 83.3 
CLY15-1 spot  231 82 59042 1.1 13.64 1.3 1.72 3.7 0.170 3.5 0.94 1013.2 33.1 1015.9 24.0 1022.4 25.3 1022.4 25.3 99.1 
CLY15-1 spot  13 120 149956 1.4 13.64 1.3 1.73 3.4 0.171 3.1 0.92 1017.3 29.3 1018.9 21.8 1023.2 26.7 1023.2 26.7 99.4 
CLY15-1 spot  72 48 52356 2.2 13.64 1.2 1.74 3.5 0.172 3.3 0.94 1025.0 30.9 1024.2 22.4 1023.2 24.1 1023.2 24.1 100.2 
CLY15-1 spot  147 493 305194 4.0 13.64 1.2 1.70 3.3 0.169 3.1 0.93 1004.5 28.4 1010.1 21.0 1023.4 24.1 1023.4 24.1 98.2 
CLY15-1 spot  85 44 36734 2.8 13.63 1.0 1.75 3.2 0.173 3.0 0.94 1030.1 28.4 1027.7 20.4 1023.5 20.9 1023.5 20.9 100.6 
CLY15-1 spot  229 73 106837 3.4 13.63 0.9 1.82 2.9 0.180 2.7 0.95 1067.1 26.9 1052.8 18.8 1024.0 18.1 1024.0 18.1 104.2 
CLY15-1 spot  102 277 295028 4.0 13.63 0.7 1.74 2.2 0.173 2.1 0.95 1026.0 19.7 1025.3 14.2 1024.5 14.2 1024.5 14.2 100.2 
CLY15-1 spot  145 649 3974599 8.5 13.62 0.9 1.71 3.0 0.169 2.8 0.96 1005.9 26.4 1011.7 19.0 1024.9 17.6 1024.9 17.6 98.1 
CLY15-1 spot  97 247 2136513 3.7 13.62 1.0 1.70 2.8 0.168 2.6 0.93 1000.2 23.8 1007.9 17.7 1025.5 20.9 1025.5 20.9 97.5 
CLY15-1 spot  241 69 48328 1.4 13.62 1.3 1.79 2.8 0.177 2.5 0.89 1049.6 23.8 1041.7 18.1 1026.1 26.2 1026.1 26.2 102.3 
CLY15-1 spot  90 16 22274 1.0 13.61 2.1 1.63 3.4 0.161 2.8 0.80 959.8 24.6 980.0 21.6 1026.5 41.5 1026.5 41.5 93.5 
CLY15-1 spot  103 57 38337 7.0 13.60 1.1 1.75 2.6 0.173 2.4 0.90 1027.5 22.6 1027.5 17.1 1028.4 23.1 1028.4 23.1 99.9 
CLY15-1 spot  106 43 49575 3.3 13.60 1.3 1.74 3.8 0.172 3.6 0.94 1023.6 33.9 1025.0 24.5 1028.7 25.4 1028.7 25.4 99.5 
CLY15-1 spot  232 38 52862 1.2 13.58 1.1 1.75 3.3 0.172 3.1 0.95 1024.0 29.5 1026.1 21.3 1031.5 21.6 1031.5 21.6 99.3 
CLY15-1 spot  73 95 362873 2.7 13.58 0.9 1.76 2.7 0.173 2.5 0.94 1031.1 24.2 1031.2 17.4 1032.2 18.3 1032.2 18.3 99.9 
CLY15-1 spot  214 43 18438 0.6 13.57 2.0 1.72 3.8 0.169 3.3 0.85 1007.6 30.4 1015.2 24.7 1032.5 41.3 1032.5 41.3 97.6 
CLY15-1 spot  188 30 108826 2.9 13.56 1.6 1.79 3.7 0.176 3.3 0.90 1043.6 31.8 1040.3 23.8 1034.3 31.8 1034.3 31.8 100.9 
CLY15-1 spot  294 1352 4482315 7.9 13.56 0.9 1.70 3.4 0.167 3.3 0.96 995.8 30.5 1007.8 21.9 1034.9 18.4 1034.9 18.4 96.2 
CLY15-1 spot  29 57 25189 1.3 13.56 1.5 1.74 3.7 0.172 3.4 0.92 1020.9 32.1 1025.1 23.9 1035.0 29.9 1035.0 29.9 98.6 
CLY15-1 spot  305 108 36210 2.7 13.55 1.4 1.68 3.5 0.165 3.2 0.92 985.2 28.9 1000.9 22.0 1036.4 27.8 1036.4 27.8 95.1 
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 CLY15-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-1 spot  61 132 100164 2.8 13.54 1.1 1.85 3.3 0.182 3.1 0.94 1075.2 30.9 1062.7 21.8 1038.1 22.8 1038.1 22.8 103.6 
CLY15-1 spot  261 35 79094 2.4 13.51 1.3 1.81 3.3 0.178 3.1 0.92 1055.8 29.7 1050.8 21.8 1041.3 27.0 1041.3 27.0 101.4 
CLY15-1 spot  178 94 40058 1.6 13.51 1.5 1.75 3.1 0.172 2.7 0.87 1021.2 25.2 1027.3 19.7 1041.4 30.1 1041.4 30.1 98.1 
CLY15-1 spot  222 46 13692 1.0 13.51 1.4 1.75 2.7 0.172 2.3 0.86 1022.6 21.9 1028.6 17.5 1042.1 28.2 1042.1 28.2 98.1 
CLY15-1 spot  81 363 1165482 3.2 13.51 1.4 1.70 4.1 0.166 3.8 0.94 992.7 35.3 1008.0 26.0 1042.4 27.7 1042.4 27.7 95.2 
CLY15-1 spot  56 257 118285 4.7 13.51 1.1 1.77 3.7 0.174 3.6 0.96 1031.7 33.9 1034.9 24.2 1042.6 22.0 1042.6 22.0 99.0 
CLY15-1 spot  144 460 478663 4.2 13.51 1.0 1.76 3.0 0.173 2.9 0.95 1026.2 27.3 1031.1 19.7 1042.6 19.5 1042.6 19.5 98.4 
CLY15-1 spot  50 117 19369 2.3 13.50 1.1 1.62 4.0 0.159 3.8 0.96 950.8 33.9 978.8 25.1 1043.0 22.4 1043.0 22.4 91.2 
CLY15-1 spot  25 128 204106 1.5 13.50 1.1 1.83 3.3 0.179 3.1 0.94 1060.7 30.0 1054.9 21.4 1044.0 22.9 1044.0 22.9 101.6 
CLY15-1 spot  227 72 23602 3.4 13.49 1.1 1.74 2.9 0.170 2.7 0.93 1012.3 25.7 1022.5 19.0 1045.4 21.6 1045.4 21.6 96.8 
CLY15-1 spot  14 229 53909 3.0 13.48 1.1 1.78 3.4 0.174 3.2 0.95 1036.5 30.9 1039.2 22.2 1045.8 22.1 1045.8 22.1 99.1 
CLY15-1 spot  117 136 346123 2.2 13.48 1.2 1.78 3.1 0.174 2.9 0.92 1036.4 27.9 1039.2 20.5 1045.9 24.2 1045.9 24.2 99.1 
CLY15-1 spot  57 70 26928 1.9 13.48 1.4 1.79 3.1 0.175 2.8 0.89 1039.7 26.5 1041.4 20.2 1046.1 28.7 1046.1 28.7 99.4 
CLY15-1 spot  284 24 19011 1.6 13.48 1.1 1.79 2.7 0.175 2.5 0.92 1038.7 24.3 1040.9 17.9 1046.4 21.6 1046.4 21.6 99.3 
CLY15-1 spot  286 108 54027 4.3 13.46 1.3 1.81 3.4 0.177 3.2 0.93 1051.8 30.8 1050.6 22.4 1049.1 26.0 1049.1 26.0 100.3 
CLY15-1 spot  181 137 49452 3.1 13.46 1.1 1.87 3.4 0.182 3.2 0.95 1079.1 31.8 1069.0 22.4 1049.2 21.9 1049.2 21.9 102.9 
CLY15-1 spot  277 30 19116 1.6 13.45 1.2 1.81 2.9 0.176 2.6 0.91 1046.7 25.2 1047.6 18.8 1050.5 24.5 1050.5 24.5 99.6 
CLY15-1 spot  312 184 107194 3.1 13.44 1.1 1.76 3.4 0.172 3.2 0.95 1022.0 30.4 1031.3 22.0 1051.9 22.4 1051.9 22.4 97.2 
CLY15-1 spot  109 51 269022 2.1 13.44 1.4 1.77 3.4 0.173 3.1 0.92 1026.1 29.4 1034.3 22.0 1052.6 27.4 1052.6 27.4 97.5 
CLY15-1 spot  133 57 16266 1.7 13.44 1.2 1.81 2.7 0.177 2.4 0.90 1048.0 23.3 1049.3 17.5 1052.9 23.5 1052.9 23.5 99.5 
CLY15-1 spot  116 474 149121 5.2 13.42 1.2 1.64 4.1 0.160 3.9 0.96 955.3 34.9 985.7 25.9 1055.1 23.5 1055.1 23.5 90.5 
CLY15-1 spot  295 240 58587 5.9 13.42 0.9 1.77 3.3 0.173 3.2 0.97 1027.5 30.1 1036.1 21.3 1055.3 17.2 1055.3 17.2 97.4 
CLY15-1 spot  3 108 125682 4.3 13.42 1.2 1.80 3.2 0.175 3.0 0.93 1041.7 28.7 1046.0 20.9 1055.9 23.6 1055.9 23.6 98.7 
CLY15-1 spot  143 17 19159 2.3 13.40 2.0 1.88 3.6 0.183 3.0 0.83 1083.1 29.5 1074.5 23.7 1058.0 40.7 1058.0 40.7 102.4 
CLY15-1 spot  59 52 19898 2.1 13.39 1.4 1.81 2.9 0.176 2.5 0.86 1046.0 23.8 1050.1 18.7 1059.6 28.9 1059.6 28.9 98.7 
CLY15-1 spot  244 142 200364 5.7 13.39 1.1 1.77 3.2 0.172 3.0 0.93 1023.0 28.4 1034.6 20.8 1060.1 23.0 1060.1 23.0 96.5 
CLY15-1 spot  44 79 26505 2.6 13.39 1.3 1.80 3.8 0.174 3.6 0.94 1036.3 34.4 1043.7 25.0 1060.2 27.0 1060.2 27.0 97.8 
CLY15-1 spot  260 299 108178 3.1 13.38 1.2 1.82 3.0 0.177 2.7 0.91 1049.2 26.2 1052.7 19.4 1060.9 24.3 1060.9 24.3 98.9 
CLY15-1 spot  16 88 85567 1.0 13.36 1.1 1.75 3.1 0.170 2.9 0.94 1011.1 26.9 1027.7 19.8 1064.3 21.5 1064.3 21.5 95.0 
CLY15-1 spot  47 124 262526 2.6 13.35 1.2 1.79 3.7 0.173 3.5 0.95 1029.5 33.4 1040.7 24.1 1065.4 23.4 1065.4 23.4 96.6 
CLY15-1 spot  225 89 34071 2.6 13.34 1.1 1.82 3.3 0.176 3.1 0.94 1045.3 29.6 1052.3 21.4 1067.6 22.6 1067.6 22.6 97.9 
CLY15-1 spot  134 48 27664 1.8 13.33 1.2 1.74 3.3 0.168 3.1 0.93 1003.2 29.1 1023.6 21.6 1068.4 24.0 1068.4 24.0 93.9 
CLY15-1 spot  19 35 45094 2.7 13.33 1.2 1.87 3.4 0.181 3.2 0.94 1070.5 31.7 1069.5 22.7 1068.4 24.3 1068.4 24.3 100.2 
CLY15-1 spot  257 285 170702 1.5 13.31 1.1 1.77 3.7 0.171 3.6 0.96 1019.2 33.8 1035.7 24.3 1071.7 21.6 1071.7 21.6 95.1 
CLY15-1 spot  285 657 1005258 3.4 13.31 1.2 1.79 3.0 0.173 2.7 0.91 1026.3 25.6 1040.8 19.3 1072.4 24.2 1072.4 24.2 95.7 
CLY15-1 spot  119 223 347622 4.7 13.31 1.0 1.94 2.9 0.187 2.7 0.94 1104.9 27.9 1093.8 19.6 1072.8 19.7 1072.8 19.7 103.0 
CLY15-1 spot  278 207 113203 2.9 13.31 1.2 1.81 3.2 0.175 3.0 0.93 1038.7 28.8 1049.4 21.1 1072.8 23.6 1072.8 23.6 96.8 
CLY15-1 spot  22 133 120584 1.4 13.29 1.2 1.84 2.9 0.178 2.6 0.91 1054.9 25.4 1061.2 18.9 1075.0 23.9 1075.0 23.9 98.1 
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CLY15-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-1 spot  195 49 34799 5.4 13.28 1.3 1.73 3.5 0.167 3.2 0.93 994.6 29.8 1020.3 22.4 1076.8 25.4 1076.8 25.4 92.4 
CLY15-1 spot  302 231 106596 2.7 13.27 1.2 1.81 3.1 0.174 2.9 0.92 1036.7 27.4 1050.0 20.4 1078.4 24.4 1078.4 24.4 96.1 
CLY15-1 spot  246 144 1630954 2.4 13.27 1.1 1.76 3.4 0.170 3.3 0.95 1009.7 30.7 1031.4 22.3 1078.8 21.3 1078.8 21.3 93.6 
CLY15-1 spot  208 46 13980 1.5 13.26 1.3 1.95 3.5 0.187 3.3 0.93 1107.2 33.1 1097.4 23.5 1078.9 25.6 1078.9 25.6 102.6 
CLY15-1 spot  27 108 92357 2.9 13.24 1.4 1.93 3.0 0.185 2.7 0.90 1094.4 27.3 1090.2 20.3 1082.9 27.1 1082.9 27.1 101.1 
CLY15-1 spot  126 675 828794 5.2 13.23 1.0 1.80 2.8 0.173 2.6 0.94 1028.3 24.8 1045.8 18.2 1083.4 19.3 1083.4 19.3 94.9 
CLY15-1 spot  240 70 39705 1.5 13.22 1.5 1.83 3.9 0.175 3.6 0.93 1041.9 34.8 1055.7 25.7 1085.2 29.6 1085.2 29.6 96.0 
CLY15-1 spot  175 97 22037 4.2 13.22 1.5 1.61 3.6 0.154 3.2 0.90 923.2 27.8 972.5 22.4 1086.3 30.8 1086.3 30.8 85.0 
CLY15-1 spot  253 47 20517 2.3 13.19 1.1 1.76 2.9 0.168 2.7 0.92 1001.9 24.9 1029.6 18.8 1089.6 22.4 1089.6 22.4 91.9 
CLY15-1 spot  177 137 89916 2.4 13.13 1.1 1.99 3.4 0.189 3.2 0.94 1117.1 33.3 1110.8 23.2 1099.4 22.5 1099.4 22.5 101.6 
CLY15-1 spot  313 253 770380 1.7 13.11 0.8 1.85 2.6 0.176 2.5 0.95 1045.2 23.7 1063.6 17.1 1102.3 16.3 1102.3 16.3 94.8 
CLY15-1 spot  173 74 49935 1.8 13.10 1.3 2.05 3.2 0.195 2.9 0.91 1148.8 30.8 1133.0 22.0 1103.8 26.9 1103.8 26.9 104.1 
CLY15-1 spot  6 270 98930 2.3 13.07 1.3 2.00 3.2 0.190 2.9 0.91 1120.3 30.1 1115.8 21.8 1107.8 26.5 1107.8 26.5 101.1 
CLY15-1 spot  87 110 66658 3.7 13.07 1.2 1.91 3.7 0.181 3.5 0.94 1073.5 35.0 1084.6 25.0 1107.9 24.6 1107.9 24.6 96.9 
CLY15-1 spot  43 170 95556 2.0 13.07 1.3 1.91 3.3 0.181 3.0 0.91 1071.6 29.7 1083.4 21.9 1108.0 26.6 1108.0 26.6 96.7 
CLY15-1 spot  26 109 73207 2.3 13.05 1.2 2.06 2.9 0.195 2.6 0.91 1149.8 27.7 1136.4 19.7 1111.7 23.3 1111.7 23.3 103.4 
CLY15-1 spot  252 43 22132 3.4 13.04 1.2 1.90 3.4 0.180 3.2 0.93 1066.2 31.0 1081.5 22.5 1113.5 24.1 1113.5 24.1 95.8 
CLY15-1 spot  36 44 59581 2.1 13.02 1.7 1.76 3.8 0.166 3.4 0.90 992.7 31.3 1031.8 24.5 1116.4 33.1 1116.4 33.1 88.9 
CLY15-1 spot  141 139 71971 3.3 13.01 1.1 1.91 3.4 0.181 3.2 0.94 1069.9 31.5 1085.4 22.6 1117.3 22.6 1117.3 22.6 95.8 
CLY15-1 spot  54 155 589166 2.6 13.01 1.0 1.84 3.5 0.173 3.3 0.96 1030.6 31.6 1058.8 22.8 1118.3 20.2 1118.3 20.2 92.2 
CLY15-1 spot  301 53 119226 3.4 13.00 1.3 1.99 3.0 0.187 2.7 0.91 1107.4 27.4 1111.0 20.1 1118.8 25.1 1118.8 25.1 99.0 
CLY15-1 spot  124 379 578535 2.3 12.99 0.9 2.05 3.4 0.193 3.2 0.96 1139.3 33.9 1132.4 23.0 1120.1 18.3 1120.1 18.3 101.7 
CLY15-1 spot  28 18 18468 5.2 12.99 2.2 1.73 3.8 0.163 3.1 0.82 971.5 28.1 1018.0 24.6 1120.2 44.0 1120.2 44.0 86.7 
CLY15-1 spot  112 50 173039 2.5 12.98 1.4 1.93 3.5 0.181 3.2 0.91 1075.0 31.2 1090.4 23.1 1122.1 28.3 1122.1 28.3 95.8 
CLY15-1 spot  209 46 28139 2.6 12.97 1.1 2.10 2.5 0.197 2.3 0.90 1160.8 24.2 1147.5 17.5 1123.2 22.5 1123.2 22.5 103.3 
CLY15-1 spot  113 148 379896 4.3 12.97 1.4 2.09 3.7 0.197 3.4 0.92 1159.1 36.1 1146.7 25.3 1124.1 28.0 1124.1 28.0 103.1 
CLY15-1 spot  114 82 321557 2.4 12.97 0.9 2.01 3.1 0.189 3.0 0.96 1118.1 30.8 1120.0 21.2 1124.5 17.5 1124.5 17.5 99.4 
CLY15-1 spot  150 76 76433 1.6 12.95 1.0 1.89 3.6 0.178 3.5 0.96 1056.0 34.1 1079.2 24.2 1127.1 19.8 1127.1 19.8 93.7 
CLY15-1 spot  53 226 79707 2.9 12.91 0.9 2.09 3.0 0.196 2.8 0.95 1154.8 29.8 1146.8 20.4 1132.6 18.2 1132.6 18.2 102.0 
CLY15-1 spot  88 52 34617 1.8 12.91 1.1 2.10 2.9 0.197 2.6 0.92 1157.1 28.0 1148.4 19.7 1132.9 22.1 1132.9 22.1 102.1 
CLY15-1 spot  288 201 147181 4.1 12.91 1.3 2.09 3.1 0.195 2.8 0.91 1151.0 29.3 1144.4 21.0 1132.9 25.3 1132.9 25.3 101.6 
CLY15-1 spot  304 313 110467 3.9 12.90 1.4 2.12 3.0 0.198 2.7 0.89 1164.4 28.7 1153.9 21.0 1135.3 28.2 1135.3 28.2 102.6 
CLY15-1 spot  159 572 258628 3.2 12.89 1.2 2.03 3.5 0.190 3.3 0.94 1119.8 34.1 1125.0 24.0 1135.8 23.7 1135.8 23.7 98.6 
CLY15-1 spot  289 105 97162 3.9 12.87 1.2 2.03 2.5 0.190 2.2 0.89 1120.6 23.0 1126.6 17.1 1139.1 23.1 1139.1 23.1 98.4 
CLY15-1 spot  136 130 98084 3.8 12.86 1.3 2.13 3.0 0.199 2.7 0.90 1170.8 28.5 1159.8 20.5 1140.4 26.0 1140.4 26.0 102.7 
CLY15-1 spot  40 66 27221 3.1 12.86 1.0 2.14 3.0 0.199 2.8 0.94 1171.2 29.8 1160.2 20.5 1140.7 20.7 1140.7 20.7 102.7 
CLY15-1 spot  190 69 134150 2.6 12.85 1.2 2.19 2.5 0.204 2.2 0.87 1195.8 23.8 1176.4 17.3 1141.8 23.9 1141.8 23.9 104.7 
CLY15-1 spot  111 232 229731 4.5 12.85 1.2 2.16 3.3 0.202 3.0 0.93 1183.8 32.9 1168.9 22.7 1142.3 23.4 1142.3 23.4 103.6 
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CLY15-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-1 spot  237 49 20035 3.0 12.84 1.2 2.16 3.3 0.201 3.1 0.93 1179.4 33.3 1166.7 22.9 1144.2 23.4 1144.2 23.4 103.1 
CLY15-1 spot  248 66 71806 3.1 12.83 1.6 1.93 3.4 0.180 3.1 0.89 1067.9 30.3 1093.3 23.1 1144.9 31.0 1144.9 31.0 93.3 
CLY15-1 spot  296 32 70395 3.4 12.83 1.6 2.05 4.5 0.191 4.2 0.93 1125.8 43.0 1132.1 30.4 1145.1 31.6 1145.1 31.6 98.3 
CLY15-1 spot  262 83 103026 2.7 12.83 1.1 1.86 3.0 0.174 2.7 0.92 1031.6 25.9 1068.4 19.5 1145.1 22.8 1145.1 22.8 90.1 
CLY15-1 spot  242 282 1097693 2.3 12.81 1.2 2.06 3.9 0.192 3.7 0.95 1130.3 38.2 1136.1 26.4 1148.2 23.1 1148.2 23.1 98.4 
CLY15-1 spot  309 228 116279 5.5 12.81 1.1 1.95 3.9 0.181 3.7 0.96 1073.4 36.7 1098.2 25.9 1148.5 21.1 1148.5 21.1 93.5 
CLY15-1 spot  108 58 33675 2.4 12.81 1.3 2.02 3.8 0.188 3.5 0.93 1108.3 36.1 1121.8 25.8 1149.1 26.8 1149.1 26.8 96.4 
CLY15-1 spot  176 117 58233 3.6 12.80 1.1 2.01 3.0 0.187 2.8 0.93 1105.0 28.3 1119.9 20.4 1149.7 22.3 1149.7 22.3 96.1 
CLY15-1 spot  230 27 11460 1.4 12.79 1.1 2.14 3.2 0.198 3.1 0.95 1167.0 32.7 1161.1 22.4 1151.1 21.0 1151.1 21.0 101.4 
CLY15-1 spot  218 145 271845 3.2 12.79 1.2 2.20 3.6 0.204 3.4 0.94 1196.5 37.0 1180.2 25.1 1151.3 23.9 1151.3 23.9 103.9 
CLY15-1 spot  221 77 41441 2.8 12.79 1.0 2.17 3.7 0.201 3.6 0.96 1182.8 38.4 1171.5 25.7 1151.6 20.5 1151.6 20.5 102.7 
CLY15-1 spot  205 65 85122 2.4 12.79 1.5 2.12 3.6 0.197 3.3 0.91 1157.1 34.6 1154.9 24.9 1151.6 30.1 1151.6 30.1 100.5 
CLY15-1 spot  104 94 31889 2.0 12.79 1.0 2.05 3.5 0.190 3.3 0.95 1121.8 34.2 1131.8 23.8 1152.0 20.6 1152.0 20.6 97.4 
CLY15-1 spot  23 47 26091 5.8 12.79 1.2 2.08 3.4 0.193 3.1 0.93 1136.8 32.8 1141.8 23.2 1152.1 24.8 1152.1 24.8 98.7 
CLY15-1 spot  166 55 40359 2.7 12.79 1.1 2.07 3.2 0.192 3.0 0.94 1131.2 31.4 1138.2 22.0 1152.3 22.0 1152.3 22.0 98.2 
CLY15-1 spot  7 47 31440 2.9 12.78 1.3 2.12 3.1 0.197 2.8 0.90 1159.6 29.4 1156.9 21.2 1152.7 26.4 1152.7 26.4 100.6 
CLY15-1 spot  306 150 357386 1.7 12.77 1.0 2.15 3.3 0.200 3.2 0.95 1173.3 33.9 1166.6 23.0 1155.2 20.3 1155.2 20.3 101.6 
CLY15-1 spot  204 30 87866 4.8 12.76 1.8 2.16 3.9 0.200 3.4 0.89 1177.4 36.8 1169.6 26.8 1156.0 35.6 1156.0 35.6 101.9 
CLY15-1 spot  198 323 117471 1.2 12.76 0.9 2.12 3.0 0.197 2.9 0.95 1156.5 30.5 1156.2 20.9 1156.5 18.4 1156.5 18.4 100.0 
CLY15-1 spot  233 55 29573 2.1 12.76 1.1 2.07 2.9 0.191 2.6 0.93 1128.4 27.4 1137.9 19.5 1157.0 21.5 1157.0 21.5 97.5 
CLY15-1 spot  276 206 487302 5.5 12.75 1.3 1.94 3.5 0.179 3.3 0.93 1061.9 32.1 1093.4 23.6 1157.5 25.6 1157.5 25.6 91.7 
CLY15-1 spot  217 244 172451 8.1 12.75 1.1 2.01 3.0 0.186 2.7 0.93 1097.2 27.6 1117.4 20.0 1157.6 22.0 1157.6 22.0 94.8 
CLY15-1 spot  60 82 21395 2.1 12.75 1.1 2.23 3.0 0.207 2.8 0.93 1211.0 31.2 1191.9 21.3 1158.3 22.2 1158.3 22.2 104.5 
CLY15-1 spot  8 56 42141 3.5 12.74 1.6 2.14 3.1 0.198 2.7 0.86 1163.0 28.3 1161.4 21.3 1159.1 30.8 1159.1 30.8 100.3 
CLY15-1 spot  270 23 18255 2.0 12.73 1.3 2.10 2.4 0.194 2.1 0.85 1144.5 21.7 1149.9 16.8 1160.9 25.5 1160.9 25.5 98.6 
CLY15-1 spot  191 154 857248 0.5 12.73 0.8 2.12 2.8 0.195 2.7 0.95 1151.1 28.5 1154.3 19.5 1161.2 16.7 1161.2 16.7 99.1 
CLY15-1 spot  308 51 41585 4.2 12.72 1.0 2.12 2.9 0.196 2.7 0.94 1151.4 28.6 1155.1 20.0 1163.0 20.2 1163.0 20.2 99.0 
CLY15-1 spot  298 170 145885 3.1 12.72 1.0 1.98 3.3 0.183 3.1 0.96 1081.8 31.0 1108.9 22.0 1163.2 19.1 1163.2 19.1 93.0 
CLY15-1 spot  290 213 561854 1.2 12.71 1.0 2.09 2.9 0.193 2.8 0.94 1137.9 28.8 1146.8 20.3 1164.6 20.7 1164.6 20.7 97.7 
CLY15-1 spot  66 93 64083 1.1 12.70 1.3 2.11 3.6 0.195 3.3 0.93 1146.2 34.9 1152.4 24.7 1164.9 26.5 1164.9 26.5 98.4 
CLY15-1 spot  300 36 36132 1.1 12.68 1.4 2.15 2.8 0.198 2.4 0.87 1163.6 26.0 1164.9 19.3 1168.1 26.9 1168.1 26.9 99.6 
CLY15-1 spot  263 32 525324 2.5 12.68 1.3 1.98 3.0 0.182 2.7 0.90 1076.8 27.1 1107.4 20.4 1168.7 25.9 1168.7 25.9 92.1 
CLY15-1 spot  148 128 101004 9.8 12.68 1.2 2.27 3.5 0.209 3.3 0.94 1223.9 36.7 1204.0 24.7 1169.2 23.4 1169.2 23.4 104.7 
CLY15-1 spot  18 123 100403 3.2 12.67 1.2 2.04 2.7 0.187 2.4 0.90 1107.3 24.4 1128.6 18.2 1170.5 22.8 1170.5 22.8 94.6 
CLY15-1 spot  251 74 41115 3.2 12.66 1.2 2.21 3.3 0.203 3.1 0.93 1191.0 34.0 1183.7 23.4 1171.3 23.6 1171.3 23.6 101.7 
CLY15-1 spot  165 179 123740 17.1 12.66 1.1 2.16 3.3 0.198 3.1 0.94 1166.0 32.8 1167.8 22.7 1172.1 21.7 1172.1 21.7 99.5 
CLY15-1 spot  243 55 90442 3.3 12.65 1.2 2.09 3.0 0.192 2.8 0.91 1130.5 28.8 1144.9 20.8 1173.3 24.3 1173.3 24.3 96.4 
CLY15-1 spot  220 241 1403472 0.9 12.65 1.0 2.10 3.4 0.192 3.3 0.96 1133.7 33.9 1147.4 23.5 1174.2 19.9 1174.2 19.9 96.6 
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CLY15-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-1 spot  63 40 12371 1.6 12.64 1.5 2.12 3.8 0.194 3.5 0.92 1143.8 36.8 1154.1 26.3 1174.4 29.5 1174.4 29.5 97.4 
CLY15-1 spot  140 150 169105 1.1 12.64 1.0 2.21 3.0 0.203 2.8 0.94 1189.9 30.1 1184.1 20.7 1174.4 20.5 1174.4 20.5 101.3 
CLY15-1 spot  94 160 114290 3.6 12.64 1.1 2.16 2.8 0.198 2.6 0.92 1163.9 27.8 1167.3 19.8 1174.4 22.5 1174.4 22.5 99.1 
CLY15-1 spot  31 89 37175 1.9 12.64 1.1 2.19 3.3 0.201 3.1 0.95 1181.5 33.9 1179.1 23.2 1175.7 21.2 1175.7 21.2 100.5 
CLY15-1 spot  67 60 56873 5.1 12.62 1.3 2.12 4.0 0.194 3.8 0.95 1144.5 40.0 1156.0 27.7 1178.5 24.8 1178.5 24.8 97.1 
CLY15-1 spot  86 91 585786 2.6 12.61 1.3 2.17 3.2 0.199 2.9 0.91 1169.8 30.8 1172.8 22.0 1179.2 26.0 1179.2 26.0 99.2 
CLY15-1 spot  189 215 73232 3.5 12.61 1.0 2.12 2.8 0.194 2.6 0.93 1144.1 27.3 1156.2 19.4 1179.9 20.4 1179.9 20.4 97.0 
CLY15-1 spot  201 145 326087 6.3 12.60 1.1 2.11 2.9 0.193 2.7 0.93 1137.1 28.7 1151.9 20.3 1180.8 20.8 1180.8 20.8 96.3 
CLY15-1 spot  192 42 130829 1.5 12.60 1.4 2.20 2.7 0.201 2.3 0.86 1179.6 24.9 1179.9 18.7 1181.2 26.7 1181.2 26.7 99.9 
CLY15-1 spot  223 42 88575 1.0 12.60 1.6 2.19 3.4 0.200 3.0 0.88 1176.6 31.9 1178.0 23.6 1181.3 32.1 1181.3 32.1 99.6 
CLY15-1 spot  226 76 275674 3.4 12.60 1.1 2.19 2.8 0.200 2.5 0.91 1177.3 27.0 1178.7 19.2 1182.1 22.6 1182.1 22.6 99.6 
CLY15-1 spot  122 92 91447 4.0 12.59 0.9 2.19 3.3 0.200 3.1 0.96 1176.1 33.7 1178.2 22.7 1182.8 17.7 1182.8 17.7 99.4 
CLY15-1 spot  292 76 87306 2.5 12.59 1.2 2.18 3.3 0.199 3.1 0.93 1168.8 33.0 1173.5 23.1 1182.9 24.6 1182.9 24.6 98.8 
CLY15-1 spot  153 307 191228 2.9 12.59 1.0 2.17 3.1 0.198 2.9 0.95 1166.2 31.4 1172.0 21.5 1183.6 19.1 1183.6 19.1 98.5 
CLY15-1 spot  185 79 112483 3.1 12.58 1.0 2.16 3.6 0.197 3.5 0.96 1160.3 36.9 1168.2 25.0 1183.7 18.9 1183.7 18.9 98.0 
CLY15-1 spot  272 96 12466 1.7 12.58 2.7 1.83 4.0 0.167 3.0 0.74 993.6 27.7 1054.9 26.5 1184.9 53.3 1184.9 53.3 83.9 
CLY15-1 spot  299 72 53422 4.3 12.57 1.3 2.24 3.1 0.204 2.8 0.91 1197.4 31.1 1192.9 21.8 1185.5 24.8 1185.5 24.8 101.0 
CLY15-1 spot  35 560 304155 4.9 12.57 1.4 2.10 3.8 0.192 3.5 0.93 1130.7 36.6 1149.6 26.1 1186.4 27.1 1186.4 27.1 95.3 
CLY15-1 spot  303 77 97245 3.5 12.57 1.2 2.19 3.3 0.200 3.0 0.92 1175.8 32.5 1179.2 22.8 1186.4 24.7 1186.4 24.7 99.1 
CLY15-1 spot  156 135 73982 4.4 12.56 1.2 2.21 3.7 0.202 3.5 0.95 1185.5 38.0 1185.7 26.0 1186.9 23.9 1186.9 23.9 99.9 
CLY15-1 spot  170 67 35660 3.9 12.55 1.5 2.17 3.6 0.198 3.3 0.91 1162.8 35.0 1171.8 25.1 1189.5 29.4 1189.5 29.4 97.8 
CLY15-1 spot  2 137 80781 2.9 12.54 1.0 2.14 2.9 0.194 2.7 0.93 1145.2 27.9 1160.8 19.7 1190.8 20.6 1190.8 20.6 96.2 
CLY15-1 spot  32 106 74748 2.9 12.54 1.1 2.19 3.0 0.199 2.8 0.93 1169.5 30.2 1176.8 21.1 1191.0 21.3 1191.0 21.3 98.2 
CLY15-1 spot  48 276 91902 3.6 12.54 1.1 2.20 3.1 0.200 2.9 0.94 1174.5 31.1 1180.1 21.6 1191.1 21.2 1191.1 21.2 98.6 
CLY15-1 spot  75 41 46476 2.2 12.53 1.3 2.31 3.6 0.210 3.3 0.93 1228.8 36.9 1215.1 25.2 1191.7 26.5 1191.7 26.5 103.1 
CLY15-1 spot  34 42 32161 2.8 12.53 1.2 2.19 2.9 0.199 2.7 0.91 1168.5 28.5 1176.9 20.4 1193.0 23.8 1193.0 23.8 97.9 
CLY15-1 spot  71 88 69612 3.2 12.51 1.0 2.22 3.1 0.201 2.9 0.94 1182.4 31.3 1186.5 21.5 1195.0 20.5 1195.0 20.5 98.9 
CLY15-1 spot  68 79 780550 2.4 12.51 1.0 2.16 3.0 0.196 2.8 0.94 1153.4 29.6 1167.7 20.6 1195.2 19.4 1195.2 19.4 96.5 
CLY15-1 spot  215 75 68901 2.3 12.51 1.1 2.25 3.0 0.204 2.8 0.93 1198.6 30.6 1197.4 21.1 1196.1 21.2 1196.1 21.2 100.2 
CLY15-1 spot  137 76 169596 2.9 12.50 1.1 2.27 3.2 0.205 3.0 0.94 1204.6 33.0 1201.6 22.5 1196.9 21.4 1196.9 21.4 100.6 
CLY15-1 spot  169 85 56202 2.2 12.50 1.0 2.24 2.6 0.203 2.4 0.92 1189.6 25.9 1192.2 18.2 1197.8 19.8 1197.8 19.8 99.3 
CLY15-1 spot  82 156 115310 8.3 12.49 1.0 2.11 3.4 0.191 3.3 0.96 1127.0 34.1 1151.3 23.7 1198.3 19.5 1198.3 19.5 94.1 
CLY15-1 spot  183 35 31032 3.3 12.49 1.3 2.25 3.4 0.204 3.1 0.93 1197.4 34.4 1197.6 23.8 1198.7 24.8 1198.7 24.8 99.9 
CLY15-1 spot  76 120 53222 1.2 12.48 1.5 2.25 3.4 0.204 3.1 0.90 1196.8 33.9 1197.9 24.2 1200.8 28.9 1200.8 28.9 99.7 
CLY15-1 spot  247 19 33824 1.7 12.46 1.6 2.14 3.5 0.193 3.1 0.88 1139.7 32.5 1161.3 24.3 1202.6 32.4 1202.6 32.4 94.8 
CLY15-1 spot  279 90 119741 5.0 12.46 1.2 2.12 3.5 0.191 3.3 0.94 1129.2 34.2 1154.5 24.3 1203.2 24.4 1203.2 24.4 93.9 
CLY15-1 spot  274 168 58937 3.1 12.45 0.9 2.29 2.9 0.207 2.7 0.95 1213.5 30.4 1210.2 20.5 1205.3 18.1 1205.3 18.1 100.7 
CLY15-1 spot  315 126 683299 3.5 12.44 1.2 2.22 2.8 0.200 2.5 0.90 1177.5 27.4 1187.3 19.7 1206.0 23.7 1206.0 23.7 97.6 
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CLY15-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-1 spot  158 228 394723 2.8 12.44 1.4 2.33 4.0 0.210 3.8 0.94 1230.0 42.3 1221.3 28.6 1206.8 26.9 1206.8 26.9 101.9 
CLY15-1 spot  138 211 193025 2.0 12.44 1.0 2.26 3.8 0.204 3.7 0.96 1196.2 40.2 1199.8 26.9 1207.2 19.9 1207.2 19.9 99.1 
CLY15-1 spot  10 119 489357 3.1 12.42 1.3 2.29 3.0 0.206 2.8 0.91 1207.8 30.3 1208.0 21.4 1209.1 24.9 1209.1 24.9 99.9 
CLY15-1 spot  55 45 108643 2.6 12.42 1.3 2.30 3.6 0.207 3.4 0.93 1213.6 37.5 1212.0 25.8 1210.0 26.2 1210.0 26.2 100.3 
CLY15-1 spot  62 140 260864 1.7 12.40 1.0 2.18 3.3 0.196 3.2 0.96 1152.5 33.7 1173.1 23.2 1212.1 19.0 1212.1 19.0 95.1 
CLY15-1 spot  291 77 441346 2.5 12.40 1.1 2.24 3.0 0.202 2.8 0.93 1183.6 29.8 1193.7 20.9 1212.8 22.0 1212.8 22.0 97.6 
CLY15-1 spot  120 31 25931 8.4 12.40 1.2 2.25 2.8 0.202 2.5 0.90 1188.1 27.1 1196.9 19.4 1213.5 23.1 1213.5 23.1 97.9 
CLY15-1 spot  265 45 63093 3.2 12.39 1.2 2.31 3.6 0.207 3.4 0.94 1214.6 37.3 1214.5 25.3 1215.1 23.1 1215.1 23.1 100.0 
CLY15-1 spot  250 21 38189 1.3 12.38 1.6 2.29 3.7 0.206 3.3 0.90 1208.2 36.3 1210.7 26.0 1216.1 31.9 1216.1 31.9 99.4 
CLY15-1 spot  182 161 82240 4.3 12.37 0.9 2.28 2.9 0.205 2.8 0.95 1201.9 30.3 1206.9 20.5 1216.8 17.6 1216.8 17.6 98.8 
CLY15-1 spot  255 100 72787 1.1 12.36 1.1 2.25 3.0 0.201 2.7 0.93 1182.8 29.7 1195.6 20.9 1219.8 22.2 1219.8 22.2 97.0 
CLY15-1 spot  171 97 85059 4.2 12.34 1.4 2.28 4.1 0.204 3.9 0.94 1195.1 42.6 1204.8 29.3 1223.0 27.7 1223.0 27.7 97.7 
CLY15-1 spot  149 57 37074 1.6 12.33 1.1 2.33 3.6 0.209 3.4 0.95 1222.1 37.8 1222.5 25.3 1223.9 20.8 1223.9 20.8 99.9 
CLY15-1 spot  282 70 74421 2.4 12.31 1.1 2.26 3.0 0.202 2.8 0.93 1184.3 29.8 1199.3 20.9 1227.3 21.8 1227.3 21.8 96.5 
CLY15-1 spot  24 80 46792 3.7 12.30 1.3 2.30 3.3 0.206 3.0 0.92 1205.1 33.3 1213.1 23.2 1228.1 24.6 1228.1 24.6 98.1 
CLY15-1 spot  155 26 29874 1.2 12.30 1.5 2.24 3.0 0.200 2.5 0.86 1174.1 27.2 1193.2 20.7 1228.8 29.8 1228.8 29.8 95.5 
CLY15-1 spot  310 169 129462 3.7 12.29 1.2 2.31 3.5 0.206 3.3 0.94 1206.0 36.5 1214.7 25.1 1231.1 23.9 1231.1 23.9 98.0 
CLY15-1 spot  269 52 98454 2.5 12.25 1.5 2.34 3.3 0.208 2.9 0.88 1217.6 32.2 1224.3 23.4 1237.0 30.2 1237.0 30.2 98.4 
CLY15-1 spot  12 239 131721 2.2 12.22 1.0 2.30 3.0 0.204 2.9 0.95 1195.2 31.4 1211.5 21.5 1241.4 19.0 1241.4 19.0 96.3 
CLY15-1 spot  49 149 89555 0.8 12.20 1.2 2.33 3.5 0.206 3.3 0.94 1208.2 36.0 1221.1 24.8 1244.9 23.8 1244.9 23.8 97.0 
CLY15-1 spot  207 94 102152 1.4 12.20 1.0 2.41 2.8 0.213 2.6 0.94 1245.4 29.8 1244.9 20.1 1244.9 18.7 1244.9 18.7 100.0 
CLY15-1 spot  271 73 1240382 1.6 12.20 1.1 2.36 3.4 0.209 3.2 0.94 1221.8 35.2 1229.9 23.9 1245.0 21.7 1245.0 21.7 98.1 
CLY15-1 spot  142 40 19960 1.3 12.18 1.4 2.44 3.4 0.215 3.1 0.92 1257.1 35.5 1253.2 24.4 1247.3 26.5 1247.3 26.5 100.8 
CLY15-1 spot  64 117 41876 5.7 12.18 1.1 2.28 3.1 0.201 2.9 0.93 1181.9 31.2 1205.1 21.9 1247.8 22.3 1247.8 22.3 94.7 
CLY15-1 spot  37 197 48905 2.5 12.17 1.1 2.39 3.3 0.211 3.2 0.95 1232.6 35.4 1238.5 23.9 1249.7 20.9 1249.7 20.9 98.6 
CLY15-1 spot  5 247 1424675 3.5 12.16 1.2 2.36 3.2 0.208 2.9 0.93 1218.0 32.5 1230.0 22.5 1251.9 22.9 1251.9 22.9 97.3 
CLY15-1 spot  51 25 29825 1.4 12.15 1.5 2.36 3.6 0.208 3.3 0.91 1218.2 36.4 1230.3 25.7 1252.4 29.1 1252.4 29.1 97.3 
CLY15-1 spot  202 47 70044 3.3 12.12 1.3 2.42 3.0 0.212 2.7 0.91 1241.3 30.6 1247.1 21.4 1258.0 24.5 1258.0 24.5 98.7 
CLY15-1 spot  213 137 83751 3.1 12.12 0.9 2.35 2.7 0.207 2.5 0.94 1210.8 28.0 1227.7 19.2 1258.2 17.7 1258.2 17.7 96.2 
CLY15-1 spot  162 69 79594 4.7 12.05 0.9 2.33 3.3 0.204 3.1 0.96 1197.3 34.4 1222.7 23.3 1268.7 18.1 1268.7 18.1 94.4 
CLY15-1 spot  83 32 20632 1.2 12.05 1.2 2.58 3.7 0.226 3.5 0.95 1312.6 42.1 1296.0 27.4 1269.4 23.8 1269.4 23.8 103.4 
CLY15-1 spot  118 626 810072 2.6 12.03 1.0 2.45 3.1 0.214 3.0 0.95 1248.5 33.5 1256.6 22.4 1271.4 18.7 1271.4 18.7 98.2 
CLY15-1 spot  216 85 102336 1.8 12.02 1.1 2.46 3.3 0.214 3.1 0.94 1252.5 35.4 1260.3 23.9 1274.3 22.3 1274.3 22.3 98.3 
CLY15-1 spot  45 44 16148 0.6 11.99 1.8 2.43 3.8 0.212 3.4 0.89 1238.6 38.4 1252.7 27.7 1278.0 34.9 1278.0 34.9 96.9 
CLY15-1 spot  259 128 91224 0.7 11.90 1.2 2.51 2.8 0.216 2.5 0.90 1262.6 28.7 1273.8 20.1 1293.7 23.1 1293.7 23.1 97.6 
CLY15-1 spot  70 135 332549 2.1 11.90 1.0 2.52 3.1 0.217 2.9 0.95 1268.1 33.7 1277.4 22.5 1294.1 19.4 1294.1 19.4 98.0 
CLY15-1 spot  58 31 53183 2.9 11.88 1.6 2.49 3.7 0.215 3.3 0.90 1254.5 37.7 1269.6 26.6 1296.0 30.8 1296.0 30.8 96.8 
CLY15-1 spot  161 81 95289 1.9 11.87 1.0 2.66 3.1 0.229 3.0 0.95 1331.7 35.5 1318.4 23.0 1297.6 19.5 1297.6 19.5 102.6 
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CLY15-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-1 spot  267 159 603510 1.8 11.86 1.3 2.55 4.0 0.219 3.8 0.94 1276.6 43.9 1285.1 29.3 1300.2 25.6 1300.2 25.6 98.2 
CLY15-1 spot  179 226 1300646 3.3 11.85 1.1 2.61 3.5 0.224 3.4 0.95 1304.7 39.7 1303.4 25.9 1302.0 20.5 1302.0 20.5 100.2 
CLY15-1 spot  268 126 87425 1.6 11.80 1.0 2.51 3.0 0.215 2.8 0.94 1254.1 32.4 1274.2 21.9 1309.1 19.4 1309.1 19.4 95.8 
CLY15-1 spot  127 15 40312 5.5 11.74 1.4 2.64 4.8 0.225 4.6 0.96 1307.3 54.4 1311.5 35.4 1319.1 27.0 1319.1 27.0 99.1 
CLY15-1 spot  46 109 54521 2.4 11.74 1.3 2.74 3.2 0.233 2.9 0.91 1351.6 35.6 1339.0 23.9 1319.9 26.0 1319.9 26.0 102.4 
CLY15-1 spot  96 116 110102 3.3 11.69 1.5 2.69 3.7 0.228 3.4 0.91 1322.3 40.4 1324.4 27.5 1328.5 29.7 1328.5 29.7 99.5 
CLY15-1 spot  121 195 108438 1.8 11.68 0.9 2.69 2.6 0.228 2.5 0.94 1324.4 29.7 1325.8 19.6 1328.8 17.9 1328.8 17.9 99.7 
CLY15-1 spot  212 63 86896 4.5 11.67 1.2 2.60 3.6 0.220 3.4 0.95 1282.1 40.0 1300.3 26.6 1331.4 22.4 1331.4 22.4 96.3 
CLY15-1 spot  79 174 446332 2.5 11.67 1.1 2.73 2.9 0.231 2.7 0.93 1339.3 32.2 1336.0 21.2 1331.6 20.4 1331.6 20.4 100.6 
CLY15-1 spot  15 190 705491 1.9 11.65 1.1 2.58 3.6 0.218 3.4 0.95 1273.9 39.1 1296.1 26.1 1334.0 21.4 1334.0 21.4 95.5 
CLY15-1 spot  249 147 729321 2.5 11.63 1.4 2.69 3.2 0.227 2.8 0.89 1320.1 33.7 1326.3 23.4 1337.2 27.7 1337.2 27.7 98.7 
CLY15-1 spot  210 119 322050 2.0 11.62 1.2 2.70 3.4 0.227 3.1 0.93 1320.5 37.5 1327.4 25.0 1339.4 23.9 1339.4 23.9 98.6 
CLY15-1 spot  78 152 267938 1.3 11.58 1.3 2.22 2.9 0.187 2.6 0.90 1102.9 26.1 1187.4 20.0 1345.6 24.2 1345.6 24.2 82.0 
CLY15-1 spot  132 48 41641 3.6 11.57 1.2 2.60 3.0 0.218 2.8 0.92 1272.9 32.2 1300.5 22.2 1347.2 22.9 1347.2 22.9 94.5 
CLY15-1 spot  273 185 177521 1.7 11.43 1.1 2.59 3.3 0.215 3.1 0.94 1254.0 34.9 1297.7 23.9 1371.5 21.1 1371.5 21.1 91.4 
CLY15-1 spot  52 43 906464 2.3 11.25 1.4 3.06 3.5 0.250 3.2 0.92 1437.8 41.4 1423.2 26.8 1402.1 26.8 1402.1 26.8 102.6 
CLY15-1 spot  42 59 114764 3.4 11.24 1.2 3.04 3.2 0.248 2.9 0.92 1428.7 37.7 1418.2 24.3 1403.3 23.3 1403.3 23.3 101.8 
CLY15-1 spot  283 27 42921 5.7 11.20 1.5 2.69 4.2 0.219 4.0 0.94 1275.5 46.1 1326.5 31.4 1410.7 28.0 1410.7 28.0 90.4 
CLY15-1 spot  174 72 2702769 2.1 10.77 1.2 3.22 3.4 0.252 3.2 0.93 1448.0 41.1 1462.9 26.3 1485.3 22.8 1485.3 22.8 97.5 
CLY15-1 spot  266 47 76744 0.9 9.76 1.2 4.09 2.9 0.290 2.7 0.92 1640.4 39.0 1653.1 24.0 1670.0 21.6 1670.0 21.6 98.2 
CLY15-1 spot  38 42 22259 1.5 9.69 1.1 4.03 2.7 0.283 2.5 0.92 1607.7 35.9 1640.2 22.3 1682.8 19.6 1682.8 19.6 95.5 
CLY15-1 spot  129 44 20859 2.0 8.79 1.4 5.03 4.0 0.321 3.8 0.94 1794.7 59.2 1825.0 34.0 1860.5 24.7 1860.5 24.7 96.5 
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CLY15-2 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-2 spot  136 236 107428 275.5 17.70 1.2 0.56 3.3 0.072 3.1 0.93 447.8 13.2 451.6 12 471.8 27.1 447.8 13.2 94.9 
CLY15-2 spot  304 1883 477595 409.8 17.47 1.2 0.57 2.7 0.073 2.5 0.91 451.1 10.8 459.2 10.1 501.3 25.4 451.1 10.8 90 
CLY15-2 spot  302 167 41163 353.1 17.98 1.4 0.56 3.5 0.073 3.2 0.92 451.8 13.8 449.3 12.5 437.7 30.9 451.8 13.8 103.2 
CLY15-2 spot  131 829 6373802 170.2 17.43 1.2 0.57 3.1 0.073 2.8 0.91 452.5 12.3 461.2 11.4 505.5 27.3 452.5 12.3 89.5 
CLY15-2 spot  133 338 172618 261 17.54 1.0 0.57 3.3 0.073 3.1 0.95 453.2 13.5 459.5 12 492.3 22.7 453.2 13.5 92.1 
CLY15-2 spot  138 684 172267 264 17.60 1.2 0.57 3.5 0.073 3.3 0.94 453.9 14.4 458.7 12.9 484 26.2 453.9 14.4 93.8 
CLY15-2 spot  300 319 192184 385 17.63 1.4 0.58 3.4 0.074 3.1 0.91 460.5 13.9 463.7 12.8 480.3 31 460.5 13.9 95.9 
CLY15-2 spot  139 342 130524 279.8 17.83 1.4 0.58 3.4 0.075 3.0 0.9 463.7 13.6 462.2 12.5 455.9 31.9 463.7 13.6 101.7 
CLY15-2 spot  112 364 151472 207.1 17.81 1.3 0.58 3.5 0.075 3.3 0.93 465.2 14.7 463.7 13.2 457.7 29.1 465.2 14.7 101.6 
CLY15-2 spot  130 174 31282 320.1 17.88 1.5 0.58 3.1 0.075 2.8 0.88 467.3 12.4 464.1 11.6 449.4 32.6 467.3 12.4 104 
CLY15-2 spot  128 356 498472 62.1 14.83 1.7 1.08 3.9 0.116 3.5 0.9 705.7 23.2 741.3 20.3 851.5 34.8 705.7 23.2 82.9 
CLY15-2 spot  132 1321 195811 44.9 13.75 1.1 1.53 2.4 0.152 2.2 0.9 914.6 18.8 941.8 15 1006.9 21.6 1006.9 21.6 90.8 
CLY15-2 spot  135 1006 398760 64.1 13.72 1.2 1.56 3.8 0.155 3.6 0.95 930.8 31.4 954.8 23.7 1011.2 24.6 1011.2 24.6 92 
CLY15-2 spot  137 673 114191 33.9 13.68 1.0 1.65 3.1 0.164 2.9 0.95 979.6 26.5 991.1 19.4 1017.4 19.5 1017.4 19.5 96.3 
CLY15-2 spot  288 128 170004 2 13.32 1.1 1.82 3.8 0.176 3.6 0.96 1046 35 1053.8 24.9 1070.8 22.5 1070.8 22.5 97.7 
CLY15-2 spot  299 1320 319163 13.4 12.90 1.2 1.89 3.8 0.177 3.6 0.95 1048.2 34.7 1076.6 25.1 1135.3 23.9 1135.3 23.9 92.3 
CLY15-2 spot  293 376 673315 13 12.83 1.4 1.69 3.3 0.157 3.0 0.9 941.1 25.9 1004 20.8 1144.8 27.8 1144.8 27.8 82.2 
CLY15-2 spot  111 531 234809 11.1 12.82 1.2 1.99 3.6 0.185 3.4 0.94 1095.3 33.9 1112.6 24.3 1147.6 24.7 1147.6 24.7 95.4 
CLY15-2 spot  291 219 196637 4.7 12.70 1.2 2.18 3.7 0.201 3.5 0.95 1178.3 37.9 1173.3 25.9 1165 23.9 1165 23.9 101.1 
CLY15-2 spot  292 59 33820 2.9 12.69 1.5 2.09 3.8 0.192 3.5 0.92 1134.5 36.3 1145.4 26 1167.1 29.1 1167.1 29.1 97.2 
CLY15-2 spot  129 224 2143362 5.4 12.63 1.2 2.15 3.8 0.197 3.6 0.95 1159.4 38.1 1165 26.2 1176.2 23.3 1176.2 23.3 98.6 
CLY15-2 spot  115 220 145866 21 12.61 1.1 2.01 3.1 0.184 3.0 0.94 1089.1 29.7 1119.3 21.4 1179.2 21 1179.2 21 92.4 
CLY15-2 spot  147 213 96128 16.1 12.54 1.1 2.17 4.2 0.198 4.1 0.96 1162.2 43.2 1171.9 29.3 1190.9 22.6 1190.9 22.6 97.6 
CLY15-2 spot  114 237 949824 3.5 12.50 1.3 2.03 3.1 0.184 2.8 0.9 1089.6 28.3 1125.8 21.3 1197.2 26.5 1197.2 26.5 91 
CLY15-2 spot  113 226 343200 10 12.50 1.3 2.07 2.9 0.188 2.6 0.9 1110.8 26.2 1140.2 19.6 1197.5 24.7 1197.5 24.7 92.8 
CLY15-2 spot  290 200 118732 13.8 12.48 1.2 2.00 3.4 0.181 3.1 0.93 1074.8 31 1116.8 22.7 1200.4 23.7 1200.4 23.7 89.5 
CLY15-2 spot  315 504 218975 333 17.43 1.1 0.56 3.6 0.071 3.4 0.95 442 14.4 452.4 13 506.4 24.3 442 14.4 87.3 
CLY15-2 spot  309 994 276706 374.5 17.82 1.0 0.55 3.1 0.071 2.9 0.95 442.4 12.4 444.5 11 456.6 21.2 442.4 12.4 96.9 
CLY15-2 spot  307 3051 359779 547 17.85 1.3 0.56 3.7 0.073 3.4 0.93 451.7 15 451.7 13.4 453.2 29.2 451.7 15 99.7 
CLY15-2 spot  304 1955 491135 382.9 17.96 1.0 0.56 2.5 0.073 2.2 0.91 455.9 9.9 453 9 439 22.8 455.9 9.9 103.9 
CLY15-2 spot  310 193 368620 284.9 17.36 1.1 0.58 3.0 0.073 2.8 0.94 456.3 12.4 466 11.2 514.9 23.3 456.3 12.4 88.6 
CLY15-2 spot  312 543 533344 1.2 12.80 1.2 1.98 3.1 0.184 2.9 0.92 1086.3 28.7 1107.2 21.1 1149.5 24.4 1149.5 24.4 94.5 
CLY15-2 spot  308 492 388263 3.4 12.49 1.2 2.12 3.6 0.193 3.4 0.95 1135.4 35 1156.8 24.5 1198 22.7 1198 22.7 94.8 
CLY15-2 spot  313 182 739994 1 12.28 1.1 2.30 2.8 0.205 2.6 0.92 1199.7 28.4 1211 19.9 1232.2 21.4 1232.2 21.4 97.4 
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CLY15-3 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-3 Spot 15 124 5714 111.8 17.54 1.5 0.61 3.2 0.078 2.8 0.88 481.9 12.9 483.4 12.2 491.8 33.5 481.9 12.9 98.0 
CLY15-3 Spot 27 221 21654 2.9 16.37 1.5 0.84 3.5 0.100 3.2 0.90 612.4 18.5 618.5 16.2 641.8 32.1 612.4 18.5 95.4 
CLY15-3 Spot 36 84 110620 2.1 15.87 1.4 0.97 3.4 0.112 3.1 0.92 681.6 20.1 687.8 17.0 709.0 29.0 681.6 20.1 96.1 
CLY15-3 Spot 33 32 3451 2.5 14.29 2.0 1.18 4.8 0.122 4.4 0.91 741.8 30.5 789.4 26.3 927.2 41.1 741.8 30.5 80.0 
CLY15-3 Spot 149 58 6004 3.7 14.27 1.5 1.28 3.4 0.133 3.1 0.90 803.3 23.2 837.7 19.6 931.1 31.4 803.3 23.2 86.3 
CLY15-3 Spot 88 261 25866 4.1 13.97 1.3 1.33 4.3 0.135 4.1 0.95 815.0 31.6 858.8 25.1 974.3 26.5 815.0 31.6 83.7 
CLY15-3 Spot 138 33 2722 3.2 14.91 1.5 1.34 2.8 0.145 2.4 0.84 870.7 19.3 861.8 16.4 840.1 31.8 870.7 19.3 103.6 
CLY15-3 Spot 295 199 59737 1.3 14.36 1.2 1.45 3.6 0.152 3.4 0.94 909.5 28.5 911.6 21.5 917.7 24.5 917.7 24.5 99.1 
CLY15-3 Spot 103 19 5298 0.6 14.29 2.0 1.56 4.0 0.162 3.5 0.87 966.1 31.1 954.2 24.7 927.6 40.9 927.6 40.9 104.2 
CLY15-3 Spot 68 183 56045 3.9 13.97 1.2 1.59 3.3 0.161 3.0 0.93 963.5 27.2 966.5 20.4 974.1 24.4 974.1 24.4 98.9 
CLY15-3 Spot 51 104 39588 1.6 13.97 1.0 1.65 3.0 0.167 2.9 0.95 995.7 26.6 988.7 19.2 974.1 20.0 974.1 20.0 102.2 
CLY15-3 Spot 12 61 18729 2.6 13.96 1.4 1.58 3.4 0.160 3.1 0.91 958.0 27.8 962.9 21.3 974.9 28.2 974.9 28.2 98.3 
CLY15-3 Spot 129 251 34267 8.2 13.92 1.0 1.67 2.8 0.169 2.6 0.94 1006.1 24.6 998.1 17.9 981.6 19.4 981.6 19.4 102.5 
CLY15-3 Spot 105 284 26695 5.2 13.89 1.0 1.69 3.0 0.170 2.8 0.94 1012.1 26.4 1003.8 19.1 986.5 20.6 986.5 20.6 102.6 
CLY15-3 Spot 170 69 42555 3.5 13.86 1.4 1.65 3.3 0.166 3.0 0.91 990.2 27.5 989.8 20.9 989.9 28.1 989.9 28.1 100.0 
CLY15-3 Spot 4 65 9398 2.6 13.86 1.2 1.69 2.7 0.170 2.4 0.89 1009.5 22.4 1003.2 17.1 990.4 24.4 990.4 24.4 101.9 
CLY15-3 Spot 145 224 43913 6.2 13.85 1.3 1.71 3.5 0.172 3.3 0.93 1021.7 31.2 1011.7 22.7 990.9 26.1 990.9 26.1 103.1 
CLY15-3 Spot 296 95 12262 6.6 13.85 1.1 1.65 2.6 0.165 2.4 0.91 986.2 21.5 987.6 16.3 991.7 21.8 991.7 21.8 99.5 
CLY15-3 Spot 163 63 5491 2.0 13.85 1.8 1.69 3.9 0.169 3.4 0.88 1009.3 32.2 1003.5 24.9 991.9 37.6 991.9 37.6 101.8 
CLY15-3 Spot 11 29 10107 3.8 13.84 1.3 1.70 3.7 0.171 3.5 0.94 1017.4 32.6 1009.4 23.6 992.9 25.9 992.9 25.9 102.5 
CLY15-3 Spot 308 271 31995 4.5 13.83 1.1 1.68 3.3 0.169 3.1 0.94 1007.1 28.6 1002.6 20.7 993.8 21.9 993.8 21.9 101.3 
CLY15-3 Spot 67 270 30968 2.5 13.83 1.1 1.72 3.0 0.173 2.8 0.93 1026.4 26.5 1015.9 19.4 994.3 23.3 994.3 23.3 103.2 
CLY15-3 Spot 313 1708 140518 9.1 13.82 1.0 1.52 3.5 0.152 3.3 0.96 912.3 28.2 936.7 21.2 995.6 20.1 995.6 20.1 91.6 
CLY15-3 Spot 18 27 7181 3.7 13.82 1.4 1.62 2.9 0.162 2.5 0.87 967.8 22.6 976.2 18.1 995.9 28.9 995.9 28.9 97.2 
CLY15-3 Spot 16 157 42254 9.6 13.82 1.5 1.60 3.2 0.161 2.8 0.88 959.7 25.0 970.7 19.9 996.7 30.7 996.7 30.7 96.3 
CLY15-3 Spot 85 94 14828 1.2 13.80 1.0 1.62 3.1 0.163 2.9 0.95 971.1 26.3 979.3 19.3 998.5 20.1 998.5 20.1 97.3 
CLY15-3 Spot 109 39 6385 2.0 13.79 1.3 1.71 2.9 0.172 2.6 0.89 1020.7 24.8 1013.9 18.9 1000.2 27.1 1000.2 27.1 102.0 
CLY15-3 Spot 92 114 13785 2.0 13.79 0.8 1.75 2.4 0.175 2.3 0.94 1037.9 22.0 1025.6 15.7 1000.2 16.5 1000.2 16.5 103.8 
CLY15-3 Spot 37 76 9836 1.8 13.79 1.4 1.63 3.3 0.164 3.0 0.91 976.3 27.3 983.5 21.0 1000.5 28.5 1000.5 28.5 97.6 
CLY15-3 Spot 143 35 7793 1.9 13.78 1.6 1.58 3.4 0.158 3.0 0.88 947.6 26.7 963.6 21.4 1001.4 32.7 1001.4 32.7 94.6 
CLY15-3 Spot 291 171 12400 6.7 13.78 0.9 1.73 3.0 0.172 2.8 0.95 1025.9 27.0 1017.9 19.3 1001.8 19.2 1001.8 19.2 102.4 
CLY15-3 Spot 119 86 22532 1.4 13.77 0.9 1.70 2.8 0.170 2.7 0.95 1013.9 24.9 1010.4 18.0 1003.6 18.5 1003.6 18.5 101.0 
CLY15-3 Spot 123 25 5752 1.8 13.77 1.9 1.74 3.0 0.174 2.3 0.78 1031.4 22.1 1022.3 19.1 1003.7 37.6 1003.7 37.6 102.8 
CLY15-3 Spot 212 831 138163 35.0 13.76 1.1 1.60 3.5 0.159 3.3 0.95 953.6 29.4 969.0 21.8 1005.0 22.0 1005.0 22.0 94.9 
CLY15-3 Spot 114 23 9961 2.3 13.76 1.6 1.64 3.6 0.164 3.3 0.90 978.0 29.6 986.3 23.0 1005.6 32.5 1005.6 32.5 97.3 
CLY15-3 Spot 108 202 14318 2.2 13.75 1.3 1.69 3.2 0.168 2.9 0.91 1003.4 27.2 1003.9 20.5 1005.9 27.0 1005.9 27.0 99.8 
CLY15-3 Spot 182 115 50262 1.9 13.75 1.2 1.70 3.1 0.170 2.8 0.92 1010.1 26.6 1008.6 19.8 1006.1 24.9 1006.1 24.9 100.4 
CLY15-3 Spot 283 29 12530 2.4 13.75 1.5 1.70 3.8 0.170 3.5 0.91 1011.0 32.5 1009.4 24.3 1006.6 31.1 1006.6 31.1 100.4 
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CLY15-3 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-3 Spot 258 132 13652 2.1 13.71 1.5 1.68 3.6 0.167 3.3 0.91 995.9 30.3 1000.8 22.9 1012.5 29.4 1012.5 29.4 98.4 
CLY15-3 Spot 188 111 37084 1.5 13.71 1.0 1.71 2.8 0.170 2.6 0.93 1010.0 24.8 1010.6 18.2 1012.8 21.2 1012.8 21.2 99.7 
CLY15-3 Spot 84 117 36262 3.5 13.70 1.1 1.60 3.1 0.160 2.9 0.93 954.1 25.4 972.0 19.2 1013.7 22.7 1013.7 22.7 94.1 
CLY15-3 Spot 26 380 41788 3.5 13.70 1.3 1.75 3.2 0.174 3.0 0.92 1033.8 28.6 1027.1 21.0 1013.8 25.5 1013.8 25.5 102.0 
CLY15-3 Spot 44 83 161419 2.1 13.69 1.3 1.63 3.4 0.162 3.2 0.93 969.2 28.5 983.0 21.4 1014.8 25.5 1014.8 25.5 95.5 
CLY15-3 Spot 276 1472 116856 4.9 13.68 1.3 1.67 3.1 0.166 2.8 0.91 987.7 25.9 996.3 19.7 1016.0 25.7 1016.0 25.7 97.2 
CLY15-3 Spot 233 505 74321 7.5 13.68 1.2 1.68 2.7 0.167 2.5 0.90 996.4 22.9 1002.4 17.5 1016.4 23.7 1016.4 23.7 98.0 
CLY15-3 Spot 142 262 80945 3.7 13.68 1.3 1.69 3.3 0.168 3.0 0.92 1001.5 27.8 1006.1 20.8 1017.1 25.9 1017.1 25.9 98.5 
CLY15-3 Spot 285 471 66216 53.0 13.68 1.2 1.67 4.1 0.166 3.9 0.95 988.8 35.5 997.4 25.8 1017.3 24.8 1017.3 24.8 97.2 
CLY15-3 Spot 35 26 4639 1.5 13.65 1.6 1.70 3.7 0.168 3.3 0.90 1003.4 30.8 1009.0 23.5 1021.8 31.7 1021.8 31.7 98.2 
CLY15-3 Spot 77 184 15113 2.6 13.64 1.3 1.76 3.9 0.175 3.7 0.94 1037.9 35.3 1032.7 25.4 1022.5 27.3 1022.5 27.3 101.5 
CLY15-3 Spot 294 167 39989 2.9 13.64 1.1 1.71 3.2 0.169 3.0 0.94 1008.2 28.4 1012.5 20.8 1022.6 22.5 1022.6 22.5 98.6 
CLY15-3 Spot 70 44 11980 3.4 13.64 1.2 1.64 4.0 0.162 3.8 0.95 966.8 34.1 984.0 25.2 1023.3 24.8 1023.3 24.8 94.5 
CLY15-3 Spot 190 152 135887 2.1 13.63 1.0 1.70 3.8 0.168 3.6 0.96 1000.7 33.8 1007.6 24.2 1023.5 21.1 1023.5 21.1 97.8 
CLY15-3 Spot 168 364 57575 5.1 13.62 1.0 1.77 3.3 0.175 3.2 0.95 1040.5 30.4 1035.2 21.6 1025.0 21.0 1025.0 21.0 101.5 
CLY15-3 Spot 29 166 6428696 3.8 13.62 1.3 1.81 3.3 0.179 3.0 0.92 1061.9 29.7 1049.9 21.6 1025.8 26.4 1025.8 26.4 103.5 
CLY15-3 Spot 237 121 28442 2.8 13.61 1.4 1.74 3.5 0.172 3.3 0.92 1023.6 30.9 1024.4 22.9 1027.0 27.8 1027.0 27.8 99.7 
CLY15-3 Spot 66 495 44477 3.0 13.61 0.8 1.74 2.8 0.172 2.7 0.96 1024.8 25.9 1025.3 18.4 1027.1 15.9 1027.1 15.9 99.8 
CLY15-3 Spot 47 111 30283 2.0 13.61 1.2 1.66 3.3 0.164 3.0 0.94 980.4 27.7 994.7 20.7 1027.2 23.3 1027.2 23.3 95.4 
CLY15-3 Spot 101 33 10608 2.4 13.61 1.9 1.72 4.1 0.170 3.6 0.88 1010.2 33.7 1015.4 26.2 1027.4 38.6 1027.4 38.6 98.3 
CLY15-3 Spot 23 193 31118 2.7 13.60 0.9 1.83 2.8 0.181 2.6 0.94 1072.2 26.0 1057.6 18.4 1028.5 19.1 1028.5 19.1 104.2 
CLY15-3 Spot 288 82 167397 2.8 13.60 1.7 1.65 3.2 0.163 2.7 0.84 971.3 23.9 988.8 20.0 1028.7 34.8 1028.7 34.8 94.4 
CLY15-3 Spot 279 632 428488 10.9 13.60 1.0 1.63 3.5 0.161 3.4 0.96 962.4 30.2 982.6 22.2 1029.1 20.9 1029.1 20.9 93.5 
CLY15-3 Spot 304 123 34621 4.4 13.60 1.2 1.72 3.4 0.170 3.2 0.94 1011.4 30.0 1016.8 21.9 1029.2 23.4 1029.2 23.4 98.3 
CLY15-3 Spot 75 61 8501 1.8 13.59 1.4 1.68 3.6 0.166 3.3 0.92 989.9 30.3 1002.2 22.9 1030.0 28.5 1030.0 28.5 96.1 
CLY15-3 Spot 8 113 35748 2.0 13.59 1.0 1.74 2.9 0.171 2.7 0.94 1019.0 25.5 1022.4 18.5 1030.4 19.7 1030.4 19.7 98.9 
CLY15-3 Spot 248 43 9376 3.8 13.59 1.3 1.60 3.1 0.158 2.8 0.90 945.2 24.3 971.0 19.2 1030.8 27.1 1030.8 27.1 91.7 
CLY15-3 Spot 113 56 270740 1.5 13.58 1.3 1.68 3.1 0.166 2.8 0.91 989.9 26.0 1002.5 19.9 1031.1 26.5 1031.1 26.5 96.0 
CLY15-3 Spot 179 104 71228 3.6 13.56 1.1 1.75 2.7 0.172 2.4 0.91 1023.0 22.9 1026.2 17.1 1033.9 21.7 1033.9 21.7 98.9 
CLY15-3 Spot 81 74 8725 3.5 13.56 1.3 1.71 3.6 0.168 3.3 0.93 1003.3 30.9 1012.7 22.8 1034.0 25.9 1034.0 25.9 97.0 
CLY15-3 Spot 293 55 10111 2.1 13.56 1.2 1.73 3.2 0.171 2.9 0.93 1015.4 27.6 1021.3 20.4 1034.7 24.0 1034.7 24.0 98.1 
CLY15-3 Spot 45 80 16283 2.1 13.55 1.2 1.77 3.7 0.174 3.4 0.94 1035.7 33.0 1035.3 23.7 1035.4 24.6 1035.4 24.6 100.0 
CLY15-3 Spot 312 384 54404 7.7 13.55 1.3 1.68 3.3 0.165 3.0 0.92 985.6 27.5 1000.9 20.9 1035.4 26.7 1035.4 26.7 95.2 
CLY15-3 Spot 206 49 35940 2.3 13.55 1.6 1.71 3.6 0.168 3.3 0.90 1001.1 30.4 1012.0 23.2 1036.3 31.4 1036.3 31.4 96.6 
CLY15-3 Spot 90 105 20537 1.3 13.55 1.1 1.70 3.4 0.167 3.2 0.94 995.1 29.8 1007.8 21.9 1036.6 22.7 1036.6 22.7 96.0 
CLY15-3 Spot 186 200 36374 2.0 13.53 1.2 1.85 3.6 0.181 3.4 0.94 1074.2 33.7 1062.2 23.9 1038.6 24.9 1038.6 24.9 103.4 
CLY15-3 Spot 287 45 7224 2.8 13.53 1.4 1.69 3.6 0.165 3.3 0.92 987.1 30.7 1002.9 23.1 1038.7 27.9 1038.7 27.9 95.0 
CLY15-3 Spot 315 230 133188 3.0 13.51 1.2 1.75 3.2 0.172 3.0 0.93 1023.3 28.5 1028.8 20.9 1041.3 23.4 1041.3 23.4 98.3 
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CLY15-3 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-3 Spot 141 615 198813 3.1 13.51 1.2 1.74 3.2 0.171 2.9 0.93 1015.0 27.6 1023.5 20.4 1042.7 23.6 1042.7 23.6 97.3 
CLY15-3 Spot 154 235 96604 2.5 13.50 1.0 1.84 2.8 0.180 2.6 0.93 1068.8 25.9 1060.2 18.6 1043.4 20.9 1043.4 20.9 102.4 
CLY15-3 Spot 275 37 28030 2.8 13.50 1.1 1.77 3.1 0.173 2.9 0.94 1030.1 27.6 1034.1 20.0 1043.4 21.6 1043.4 21.6 98.7 
CLY15-3 Spot 269 66 7921 2.6 13.50 1.2 1.79 3.4 0.175 3.2 0.94 1041.9 30.7 1042.2 22.2 1043.6 24.4 1043.6 24.4 99.8 
CLY15-3 Spot 104 85 25141 2.2 13.49 1.2 1.74 3.0 0.170 2.7 0.92 1014.0 25.7 1023.5 19.2 1044.7 23.5 1044.7 23.5 97.1 
CLY15-3 Spot 28 479 399683 5.3 13.49 0.9 1.76 2.7 0.172 2.6 0.95 1023.6 24.6 1030.2 17.8 1045.3 18.1 1045.3 18.1 97.9 
CLY15-3 Spot 116 487 160298 2.8 13.48 1.1 1.79 3.0 0.175 2.7 0.93 1040.6 26.4 1042.2 19.3 1046.7 22.2 1046.7 22.2 99.4 
CLY15-3 Spot 40 133 8385 1.1 13.47 1.2 1.74 3.1 0.171 2.8 0.92 1015.0 26.4 1025.1 19.7 1047.7 24.2 1047.7 24.2 96.9 
CLY15-3 Spot 165 26 12651 1.9 13.47 1.5 1.72 3.6 0.168 3.2 0.90 1001.1 29.8 1015.8 22.8 1048.4 30.5 1048.4 30.5 95.5 
CLY15-3 Spot 100 356 50960 1.7 13.46 1.0 1.74 3.2 0.170 3.1 0.95 1013.9 28.6 1024.7 20.7 1048.7 19.9 1048.7 19.9 96.7 
CLY15-3 Spot 17 267 31657 3.1 13.46 0.9 1.77 2.8 0.173 2.6 0.95 1029.0 25.1 1035.1 18.0 1048.9 17.3 1048.9 17.3 98.1 
CLY15-3 Spot 198 114 87636 5.5 13.46 1.2 1.76 3.3 0.172 3.0 0.93 1022.5 28.6 1030.8 21.1 1049.4 24.2 1049.4 24.2 97.4 
CLY15-3 Spot 57 69 9426 1.2 13.46 0.9 1.82 3.1 0.178 2.9 0.95 1053.5 28.7 1052.0 20.3 1049.8 19.1 1049.8 19.1 100.4 
CLY15-3 Spot 273 432 76352 5.1 13.46 1.2 1.66 3.8 0.162 3.5 0.95 965.8 31.8 991.5 23.8 1049.9 24.7 1049.9 24.7 92.0 
CLY15-3 Spot 271 105 33377 0.6 13.46 1.4 1.70 3.0 0.166 2.6 0.89 989.3 24.3 1008.0 19.1 1049.9 28.0 1049.9 28.0 94.2 
CLY15-3 Spot 80 363 77076 3.3 13.44 1.2 1.76 3.3 0.172 3.1 0.93 1020.6 29.0 1030.5 21.4 1052.4 24.4 1052.4 24.4 97.0 
CLY15-3 Spot 99 58 34949 1.0 13.43 1.1 1.79 3.5 0.175 3.3 0.95 1038.8 31.9 1043.6 23.0 1054.5 23.1 1054.5 23.1 98.5 
CLY15-3 Spot 181 228 678223 3.6 13.42 1.0 1.69 3.2 0.165 3.1 0.95 983.9 28.0 1006.0 20.6 1055.5 20.0 1055.5 20.0 93.2 
CLY15-3 Spot 128 49 16974270 0.6 13.42 1.5 1.67 3.1 0.163 2.8 0.88 972.4 24.8 998.0 19.8 1055.6 29.7 1055.6 29.7 92.1 
CLY15-3 Spot 156 194 34272 2.1 13.40 1.1 1.78 3.2 0.173 3.0 0.94 1031.3 28.7 1039.6 20.9 1057.9 22.8 1057.9 22.8 97.5 
CLY15-3 Spot 146 61 35795 2.2 13.40 1.4 1.71 3.4 0.166 3.0 0.90 991.1 27.9 1012.0 21.5 1058.3 28.8 1058.3 28.8 93.6 
CLY15-3 Spot 39 27 19089 2.9 13.40 1.5 1.74 3.5 0.170 3.1 0.91 1009.4 29.4 1024.9 22.4 1059.1 29.6 1059.1 29.6 95.3 
CLY15-3 Spot 89 174 3757532 3.4 13.40 1.1 1.84 3.4 0.179 3.2 0.94 1062.9 31.1 1061.4 22.2 1059.2 22.4 1059.2 22.4 100.4 
CLY15-3 Spot 268 220 39503 4.2 13.39 1.0 1.80 3.1 0.175 3.0 0.95 1038.3 28.4 1045.2 20.4 1060.5 19.9 1060.5 19.9 97.9 
CLY15-3 Spot 106 29 14839 1.7 13.38 1.6 1.75 3.6 0.170 3.3 0.90 1013.8 30.5 1028.9 23.4 1062.2 31.9 1062.2 31.9 95.4 
CLY15-3 Spot 112 421 42740 14.8 13.37 1.2 1.76 3.1 0.171 2.8 0.92 1018.6 26.7 1032.5 19.9 1062.9 23.8 1062.9 23.8 95.8 
CLY15-3 Spot 74 72 34864 1.9 13.36 1.2 1.95 3.5 0.189 3.3 0.94 1114.3 33.6 1097.1 23.4 1064.0 23.6 1064.0 23.6 104.7 
CLY15-3 Spot 189 68 31847 2.5 13.36 1.3 1.60 2.6 0.155 2.3 0.87 929.9 19.6 970.4 16.2 1064.1 25.2 1064.1 25.2 87.4 
CLY15-3 Spot 120 82 23840 2.7 13.36 1.4 1.81 3.6 0.176 3.4 0.92 1044.4 32.5 1050.5 23.9 1064.2 28.2 1064.2 28.2 98.1 
CLY15-3 Spot 158 178 31882 4.3 13.35 1.2 1.80 3.4 0.174 3.2 0.94 1034.2 30.5 1044.2 22.2 1066.0 23.7 1066.0 23.7 97.0 
CLY15-3 Spot 91 89 153869 1.6 13.35 1.2 1.84 3.5 0.178 3.3 0.94 1057.5 31.8 1060.0 23.0 1066.1 24.8 1066.1 24.8 99.2 
CLY15-3 Spot 241 30 10972 2.6 13.35 1.4 1.73 3.8 0.168 3.5 0.93 998.8 32.7 1019.8 24.6 1066.2 29.1 1066.2 29.1 93.7 
CLY15-3 Spot 173 22 86481 2.2 13.35 1.2 1.71 3.8 0.166 3.6 0.95 989.2 33.1 1013.4 24.4 1066.7 24.8 1066.7 24.8 92.7 
CLY15-3 Spot 38 75 11906 2.0 13.34 1.1 1.71 2.9 0.165 2.7 0.93 985.5 24.6 1011.2 18.6 1068.2 21.8 1068.2 21.8 92.3 
CLY15-3 Spot 152 65 74510 2.0 13.33 1.1 1.74 2.7 0.168 2.5 0.92 1001.2 22.9 1022.5 17.3 1069.2 21.6 1069.2 21.6 93.6 
CLY15-3 Spot 228 27 3986 2.7 13.32 2.7 1.86 3.9 0.180 2.8 0.71 1064.7 27.3 1066.2 25.8 1070.1 55.1 1070.1 55.1 99.5 
CLY15-3 Spot 192 457 58057 2.6 13.32 1.6 1.74 3.6 0.169 3.3 0.90 1004.3 30.5 1025.3 23.5 1071.3 31.6 1071.3 31.6 93.7 
CLY15-3 Spot 111 102 8816 3.1 13.31 1.7 1.48 3.8 0.143 3.4 0.90 863.5 27.6 923.9 23.1 1072.1 33.7 1072.1 33.7 80.5 
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CLY15-3 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-3 Spot 314 201 38642 1.7 13.30 1.1 1.86 2.9 0.179 2.7 0.93 1064.0 26.6 1066.8 19.2 1073.2 21.1 1073.2 21.1 99.1 
CLY15-3 Spot 155 152 32420 2.4 13.30 1.1 1.81 3.4 0.175 3.2 0.95 1039.4 30.7 1050.1 22.0 1073.3 21.4 1073.3 21.4 96.8 
CLY15-3 Spot 191 13 6584 3.2 13.30 1.8 1.74 3.9 0.167 3.4 0.88 997.7 31.4 1021.7 24.8 1074.3 36.4 1074.3 36.4 92.9 
CLY15-3 Spot 180 144 34037 2.0 13.29 1.1 1.81 2.8 0.175 2.5 0.91 1038.5 24.5 1050.2 18.3 1075.6 23.0 1075.6 23.0 96.5 
CLY15-3 Spot 93 82 15581 2.9 13.27 1.2 1.68 3.2 0.161 2.9 0.93 964.5 26.4 999.5 20.2 1078.1 23.5 1078.1 23.5 89.5 
CLY15-3 Spot 130 508 41069 16.8 13.27 1.2 1.87 5.1 0.180 4.9 0.97 1069.1 48.6 1071.8 33.6 1078.3 23.7 1078.3 23.7 99.1 
CLY15-3 Spot 208 49 34189 1.5 13.26 1.4 1.82 3.6 0.175 3.4 0.93 1038.0 32.2 1051.0 23.7 1078.8 27.2 1078.8 27.2 96.2 
CLY15-3 Spot 32 222 135930 2.5 13.26 1.2 1.87 3.0 0.180 2.8 0.91 1065.0 27.3 1069.4 20.1 1079.2 24.8 1079.2 24.8 98.7 
CLY15-3 Spot 162 206 114629 3.4 13.26 1.2 1.82 3.0 0.175 2.8 0.92 1041.7 26.8 1053.7 19.8 1079.6 23.7 1079.6 23.7 96.5 
CLY15-3 Spot 267 91 267933 1.5 13.26 1.1 1.73 3.2 0.166 3.0 0.94 991.5 27.8 1019.2 20.8 1080.1 22.7 1080.1 22.7 91.8 
CLY15-3 Spot 1 97 61932 4.1 13.25 1.0 1.84 3.3 0.176 3.1 0.95 1047.7 30.1 1058.1 21.6 1080.6 20.9 1080.6 20.9 97.0 
CLY15-3 Spot 202 258 652573 10.9 13.25 1.1 1.77 3.4 0.170 3.2 0.94 1012.2 29.8 1033.8 21.9 1080.7 22.6 1080.7 22.6 93.7 
CLY15-3 Spot 147 140 45892 0.8 13.23 1.0 1.81 3.0 0.174 2.8 0.94 1032.9 27.0 1049.1 19.7 1083.9 20.5 1083.9 20.5 95.3 
CLY15-3 Spot 236 394 120002 16.6 13.23 1.0 1.78 3.7 0.171 3.5 0.96 1017.6 33.3 1038.7 23.9 1084.4 20.4 1084.4 20.4 93.8 
CLY15-3 Spot 227 229 540882 3.4 13.23 1.4 1.84 4.0 0.177 3.8 0.94 1048.1 36.9 1059.6 26.6 1084.4 27.3 1084.4 27.3 96.7 
CLY15-3 Spot 64 368 54869 4.5 13.20 0.7 1.92 2.9 0.184 2.8 0.97 1088.0 28.3 1088.2 19.5 1089.4 15.0 1089.4 15.0 99.9 
CLY15-3 Spot 242 116 30063 2.9 13.18 1.2 1.82 3.5 0.174 3.3 0.94 1033.2 31.9 1051.6 23.2 1091.0 23.8 1091.0 23.8 94.7 
CLY15-3 Spot 306 27 70526 2.4 13.18 1.3 1.64 3.7 0.157 3.5 0.94 941.2 30.6 987.0 23.5 1091.1 25.9 1091.1 25.9 86.3 
CLY15-3 Spot 171 38 8804 2.7 13.18 1.3 1.97 3.0 0.189 2.7 0.90 1114.4 28.0 1106.7 20.5 1092.2 27.0 1092.2 27.0 102.0 
CLY15-3 Spot 255 21 4763 2.2 13.17 1.9 1.97 4.0 0.188 3.5 0.87 1111.2 35.2 1104.9 26.6 1093.5 38.7 1093.5 38.7 101.6 
CLY15-3 Spot 98 34 119967 5.8 13.13 1.6 1.84 3.5 0.176 3.1 0.89 1043.6 29.5 1061.3 22.8 1098.8 32.0 1098.8 32.0 95.0 
CLY15-3 Spot 246 37 30561 2.8 13.13 1.6 1.76 3.9 0.168 3.5 0.91 998.6 32.6 1030.5 25.1 1099.8 32.6 1099.8 32.6 90.8 
CLY15-3 Spot 159 73 31631 2.3 13.10 1.5 1.83 2.9 0.174 2.5 0.86 1034.8 24.2 1056.9 19.3 1103.7 30.1 1103.7 30.1 93.8 
CLY15-3 Spot 132 17 3114 1.5 13.09 1.6 1.93 3.5 0.183 3.1 0.89 1084.9 31.0 1091.2 23.4 1104.8 32.2 1104.8 32.2 98.2 
CLY15-3 Spot 256 366 90332 1.8 13.09 0.9 1.78 3.1 0.169 2.9 0.95 1008.8 27.5 1039.3 20.1 1104.9 18.8 1104.9 18.8 91.3 
CLY15-3 Spot 307 21 28406 1.3 13.07 1.5 1.82 3.2 0.172 2.8 0.89 1023.9 26.8 1051.1 20.9 1109.0 29.6 1109.0 29.6 92.3 
CLY15-3 Spot 301 34 53738 2.0 13.07 1.4 1.89 3.4 0.179 3.2 0.92 1063.7 31.0 1078.4 22.9 1109.2 27.5 1109.2 27.5 95.9 
CLY15-3 Spot 131 21 10255 1.5 13.06 1.1 2.04 3.3 0.193 3.1 0.94 1139.9 32.4 1129.2 22.3 1109.5 21.5 1109.5 21.5 102.7 
CLY15-3 Spot 133 104 49906 3.2 13.06 0.9 1.87 2.6 0.177 2.5 0.94 1051.4 23.9 1070.5 17.4 1110.4 18.5 1110.4 18.5 94.7 
CLY15-3 Spot 166 128 717726 2.3 13.04 1.3 1.85 3.0 0.175 2.7 0.89 1037.4 25.7 1061.9 19.8 1113.4 26.9 1113.4 26.9 93.2 
CLY15-3 Spot 19 97 241944 2.5 13.03 1.2 1.86 3.6 0.176 3.4 0.95 1044.3 32.7 1066.8 23.7 1114.1 23.3 1114.1 23.3 93.7 
CLY15-3 Spot 232 72 7670 2.1 13.01 1.2 2.03 4.0 0.191 3.8 0.95 1127.9 39.7 1124.3 27.4 1118.2 24.2 1118.2 24.2 100.9 
CLY15-3 Spot 194 334 176404 3.6 13.00 1.1 2.02 3.3 0.191 3.1 0.94 1125.2 32.5 1123.0 22.7 1119.6 22.5 1119.6 22.5 100.5 
CLY15-3 Spot 243 184 41881 5.2 13.00 1.0 1.84 2.8 0.173 2.6 0.94 1029.9 25.0 1058.8 18.5 1119.7 19.7 1119.7 19.7 92.0 
CLY15-3 Spot 250 66 10155 2.0 12.99 1.4 2.01 3.0 0.190 2.6 0.88 1118.9 27.1 1119.1 20.3 1120.3 28.4 1120.3 28.4 99.9 
CLY15-3 Spot 176 336 177521 4.4 12.95 1.1 2.06 3.1 0.194 2.9 0.94 1140.4 30.0 1135.4 20.9 1126.7 21.3 1126.7 21.3 101.2 
CLY15-3 Spot 7 1401 353518 4.7 12.94 1.1 2.01 3.1 0.189 2.8 0.93 1114.1 28.9 1118.7 20.7 1128.5 22.8 1128.5 22.8 98.7 
CLY15-3 Spot 71 28 4551 1.7 12.94 2.6 2.06 3.8 0.193 2.8 0.74 1140.2 29.7 1135.9 26.2 1128.6 51.0 1128.6 51.0 101.0 
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CLY15-3 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-3 Spot 21 227 44114 2.3 12.93 0.8 1.96 2.9 0.184 2.8 0.96 1088.2 27.8 1101.9 19.5 1129.8 16.7 1129.8 16.7 96.3 
CLY15-3 Spot 148 309 106734 6.5 12.91 0.9 2.02 3.7 0.189 3.6 0.97 1117.6 37.1 1122.5 25.4 1133.0 18.5 1133.0 18.5 98.6 
CLY15-3 Spot 230 149 67898 2.6 12.91 1.2 2.08 3.5 0.194 3.2 0.93 1145.3 33.8 1140.8 23.7 1133.1 24.9 1133.1 24.9 101.1 
CLY15-3 Spot 13 274 20305 2.0 12.88 1.0 2.10 3.4 0.196 3.3 0.96 1152.7 34.4 1147.4 23.4 1138.4 20.0 1138.4 20.0 101.3 
CLY15-3 Spot 72 235 53159 5.5 12.87 1.0 1.91 3.9 0.179 3.8 0.97 1060.2 37.0 1085.9 26.1 1138.7 19.6 1138.7 19.6 93.1 
CLY15-3 Spot 309 66 21635 3.0 12.87 1.2 1.92 3.5 0.179 3.3 0.94 1063.5 31.9 1088.5 23.2 1139.8 24.5 1139.8 24.5 93.3 
CLY15-3 Spot 136 175 40027 0.8 12.86 1.1 1.94 3.4 0.181 3.2 0.95 1071.6 32.1 1094.4 22.9 1140.8 21.5 1140.8 21.5 93.9 
CLY15-3 Spot 204 201 32819 3.0 12.85 1.2 1.96 3.4 0.183 3.2 0.94 1081.3 31.5 1101.5 22.7 1142.4 23.2 1142.4 23.2 94.7 
CLY15-3 Spot 6 152 79264 0.8 12.85 1.1 2.11 2.7 0.197 2.4 0.90 1158.9 25.6 1153.1 18.4 1143.0 22.6 1143.0 22.6 101.4 
CLY15-3 Spot 58 105 36899 5.4 12.83 1.1 1.94 3.3 0.181 3.1 0.94 1072.2 30.9 1096.3 22.2 1145.3 21.6 1145.3 21.6 93.6 
CLY15-3 Spot 164 69 20302 4.2 12.82 1.4 2.02 4.0 0.188 3.8 0.94 1110.1 38.6 1122.2 27.3 1146.5 27.2 1146.5 27.2 96.8 
CLY15-3 Spot 177 118 13250 1.0 12.80 1.3 2.11 2.9 0.196 2.6 0.90 1153.1 27.2 1151.6 19.8 1149.8 25.3 1149.8 25.3 100.3 
CLY15-3 Spot 20 58 6720 2.2 12.78 1.3 2.21 4.3 0.205 4.1 0.95 1200.4 45.2 1183.4 30.2 1153.3 25.6 1153.3 25.6 104.1 
CLY15-3 Spot 63 62 9425 2.5 12.77 1.5 2.03 3.3 0.188 2.9 0.88 1110.1 29.5 1124.9 22.3 1154.3 30.8 1154.3 30.8 96.2 
CLY15-3 Spot 83 313 169323 2.6 12.76 1.2 2.04 4.2 0.188 4.0 0.96 1113.2 41.1 1127.4 28.6 1155.5 24.5 1155.5 24.5 96.3 
CLY15-3 Spot 286 28 3896 3.8 12.75 1.5 2.04 3.3 0.189 2.9 0.89 1116.8 29.8 1130.3 22.2 1157.2 28.9 1157.2 28.9 96.5 
CLY15-3 Spot 46 675 2007544 3.3 12.75 1.0 1.75 3.2 0.162 3.1 0.95 969.0 27.6 1028.2 20.9 1157.4 20.4 1157.4 20.4 83.7 
CLY15-3 Spot 278 22 6466 1.5 12.75 1.9 1.96 3.6 0.181 3.0 0.85 1074.6 30.0 1102.0 23.9 1157.5 36.8 1157.5 36.8 92.8 
CLY15-3 Spot 135 49 5056 2.3 12.73 1.4 2.11 3.5 0.195 3.1 0.91 1146.8 33.1 1151.3 23.8 1160.8 28.0 1160.8 28.0 98.8 
CLY15-3 Spot 94 69 33700 1.7 12.73 1.3 2.04 3.2 0.189 3.0 0.92 1114.9 30.5 1130.4 22.1 1161.0 25.3 1161.0 25.3 96.0 
CLY15-3 Spot 234 182 24113 4.9 12.72 1.1 2.07 3.7 0.191 3.5 0.95 1126.4 36.1 1138.7 25.1 1163.0 21.7 1163.0 21.7 96.9 
CLY15-3 Spot 14 69 16567 1.6 12.72 1.2 2.12 2.9 0.195 2.6 0.91 1149.9 27.3 1154.1 19.7 1163.0 23.4 1163.0 23.4 98.9 
CLY15-3 Spot 169 87 125246 3.7 12.72 1.3 2.16 3.0 0.199 2.7 0.91 1170.0 29.4 1167.3 21.0 1163.0 25.2 1163.0 25.2 100.6 
CLY15-3 Spot 42 24 3750 1.5 12.70 1.5 2.24 3.8 0.207 3.5 0.92 1211.7 39.1 1195.1 26.9 1166.1 29.0 1166.1 29.0 103.9 
CLY15-3 Spot 297 91 19555 2.9 12.70 1.1 2.10 3.2 0.193 3.0 0.94 1137.8 31.4 1147.3 22.1 1166.2 22.4 1166.2 22.4 97.6 
CLY15-3 Spot 55 205 168758 2.5 12.69 1.0 2.03 3.2 0.187 3.1 0.95 1104.1 31.0 1125.0 22.0 1166.4 20.5 1166.4 20.5 94.7 
CLY15-3 Spot 137 87 154395 1.2 12.69 1.4 2.09 3.3 0.192 2.9 0.90 1134.3 30.4 1145.2 22.4 1166.8 28.3 1166.8 28.3 97.2 
CLY15-3 Spot 263 153 47409 2.3 12.68 1.1 2.12 3.4 0.195 3.3 0.95 1146.4 34.4 1154.0 23.8 1169.0 21.5 1169.0 21.5 98.1 
CLY15-3 Spot 257 30 16612 2.0 12.67 1.6 2.05 3.4 0.189 2.9 0.87 1114.1 30.0 1132.7 23.0 1169.5 32.4 1169.5 32.4 95.3 
CLY15-3 Spot 3 101 31510 5.3 12.67 1.4 1.95 3.3 0.180 2.9 0.90 1065.2 28.9 1099.8 22.0 1169.8 28.7 1169.8 28.7 91.1 
CLY15-3 Spot 124 362 36550 7.3 12.67 1.1 2.13 2.7 0.195 2.4 0.92 1150.6 25.6 1157.0 18.3 1170.0 21.1 1170.0 21.1 98.3 
CLY15-3 Spot 281 68 7571 1.3 12.66 1.2 2.16 3.2 0.199 3.0 0.93 1168.1 31.5 1168.9 22.1 1171.4 23.5 1171.4 23.5 99.7 
CLY15-3 Spot 210 26 6790 1.8 12.66 1.6 2.01 3.0 0.184 2.5 0.84 1091.0 25.1 1118.2 20.2 1172.2 32.3 1172.2 32.3 93.1 
CLY15-3 Spot 126 889 351539 3.4 12.65 0.9 2.12 3.4 0.195 3.2 0.97 1148.6 34.1 1156.8 23.2 1173.1 17.2 1173.1 17.2 97.9 
CLY15-3 Spot 144 815 135558 29.1 12.64 1.1 2.07 3.4 0.190 3.3 0.95 1121.1 33.6 1139.0 23.5 1174.2 21.0 1174.2 21.0 95.5 
CLY15-3 Spot 2 169 261158 3.8 12.64 1.2 2.18 3.0 0.200 2.7 0.92 1173.3 29.3 1173.8 20.7 1175.5 23.7 1175.5 23.7 99.8 
CLY15-3 Spot 115 97 121120 2.1 12.62 1.1 2.01 2.7 0.185 2.5 0.91 1091.6 24.7 1120.5 18.3 1178.0 21.7 1178.0 21.7 92.7 
CLY15-3 Spot 310 56 24742 2.7 12.62 1.4 1.84 3.3 0.168 3.0 0.90 1002.0 27.7 1058.6 21.8 1178.3 28.7 1178.3 28.7 85.0 
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CLY15-3 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-3 Spot 205 175 139192 3.1 12.62 0.9 2.19 3.1 0.200 3.0 0.96 1177.3 32.4 1177.4 21.9 1178.6 18.2 1178.6 18.2 99.9 
CLY15-3 Spot 282 123 32843 2.9 12.61 1.2 2.24 2.8 0.205 2.6 0.91 1200.9 28.2 1192.9 19.9 1179.3 23.4 1179.3 23.4 101.8 
CLY15-3 Spot 280 120 71229 1.9 12.61 1.1 1.99 3.9 0.182 3.8 0.96 1076.0 37.5 1110.8 26.7 1180.4 22.5 1180.4 22.5 91.2 
CLY15-3 Spot 195 215 92587 2.6 12.60 1.3 2.11 4.1 0.193 3.9 0.95 1138.8 40.7 1153.3 28.3 1181.4 25.9 1181.4 25.9 96.4 
CLY15-3 Spot 127 65 39981 2.8 12.60 1.1 2.14 3.1 0.195 2.9 0.94 1150.9 30.2 1161.5 21.1 1182.0 20.8 1182.0 20.8 97.4 
CLY15-3 Spot 289 16 8636 2.4 12.59 2.0 2.21 3.6 0.202 3.0 0.83 1183.5 32.0 1183.0 24.8 1182.9 38.8 1182.9 38.8 100.1 
CLY15-3 Spot 96 65 31915 2.1 12.59 1.3 2.11 3.7 0.192 3.5 0.94 1134.0 36.2 1150.6 25.6 1183.0 26.0 1183.0 26.0 95.9 
CLY15-3 Spot 211 100 24390 2.9 12.58 1.2 2.18 2.6 0.199 2.3 0.88 1171.3 25.0 1175.4 18.4 1183.8 24.4 1183.8 24.4 98.9 
CLY15-3 Spot 254 92 36518 2.3 12.58 1.3 2.19 3.6 0.200 3.3 0.94 1173.7 35.9 1177.0 24.9 1184.0 25.0 1184.0 25.0 99.1 
CLY15-3 Spot 34 440 85950 5.6 12.56 1.0 2.14 3.7 0.195 3.6 0.97 1148.6 37.5 1162.0 25.6 1187.9 19.1 1187.9 19.1 96.7 
CLY15-3 Spot 157 177 30921 3.1 12.56 1.1 2.09 3.6 0.190 3.4 0.95 1123.3 35.0 1145.3 24.6 1188.0 22.0 1188.0 22.0 94.6 
CLY15-3 Spot 262 42 22587 3.0 12.54 1.4 1.94 2.9 0.177 2.5 0.87 1048.8 24.4 1095.8 19.5 1191.2 28.4 1191.2 28.4 88.0 
CLY15-3 Spot 140 343 38443 2.4 12.53 1.1 2.10 3.4 0.191 3.2 0.95 1126.3 33.4 1148.7 23.5 1192.1 21.3 1192.1 21.3 94.5 
CLY15-3 Spot 150 125 90087 4.3 12.53 0.9 2.18 2.4 0.198 2.2 0.92 1164.7 23.1 1174.0 16.4 1192.1 18.6 1192.1 18.6 97.7 
CLY15-3 Spot 302 147 144481 3.4 12.53 1.0 1.97 3.0 0.179 2.8 0.94 1062.3 27.3 1105.6 20.0 1192.7 20.3 1192.7 20.3 89.1 
CLY15-3 Spot 207 63 15423 3.0 12.52 1.2 2.23 3.7 0.202 3.5 0.94 1188.7 37.8 1190.0 26.0 1193.4 24.7 1193.4 24.7 99.6 
CLY15-3 Spot 231 458 72906 2.6 12.51 0.9 2.13 3.1 0.194 3.0 0.96 1140.6 31.1 1159.5 21.5 1195.7 18.0 1195.7 18.0 95.4 
CLY15-3 Spot 298 229 31068386 2.1 12.50 1.0 2.20 2.8 0.199 2.6 0.94 1172.0 27.8 1180.6 19.3 1197.3 19.0 1197.3 19.0 97.9 
CLY15-3 Spot 5 116 71467 1.7 12.49 1.1 2.12 2.8 0.192 2.6 0.93 1134.9 27.5 1156.5 19.6 1198.0 20.9 1198.0 20.9 94.7 
CLY15-3 Spot 175 63 279999 1.6 12.47 1.2 2.15 3.7 0.195 3.5 0.95 1147.8 36.7 1166.2 25.5 1201.4 22.9 1201.4 22.9 95.5 
CLY15-3 Spot 311 81 48878 3.4 12.47 0.9 2.27 2.8 0.205 2.6 0.94 1202.5 28.6 1201.9 19.4 1201.7 17.8 1201.7 17.8 100.1 
CLY15-3 Spot 25 389 167406 5.1 12.47 1.0 2.13 2.8 0.193 2.7 0.94 1135.7 27.8 1158.4 19.7 1201.9 19.0 1201.9 19.0 94.5 
CLY15-3 Spot 251 124 24955 1.9 12.46 1.0 2.10 3.0 0.190 2.8 0.95 1122.0 29.1 1149.7 20.5 1203.1 19.2 1203.1 19.2 93.3 
CLY15-3 Spot 253 38 14424 1.9 12.45 1.5 2.18 3.2 0.197 2.9 0.89 1161.1 30.4 1176.1 22.3 1204.6 28.7 1204.6 28.7 96.4 
CLY15-3 Spot 193 25 3115 4.4 12.44 1.8 2.21 3.3 0.200 2.8 0.84 1173.5 30.0 1184.6 23.3 1205.8 35.6 1205.8 35.6 97.3 
CLY15-3 Spot 299 268 52782 2.7 12.43 0.9 2.17 3.2 0.195 3.1 0.96 1150.5 32.4 1170.5 22.2 1208.5 17.5 1208.5 17.5 95.2 
CLY15-3 Spot 300 85 87081 4.2 12.41 1.0 2.24 3.1 0.201 2.9 0.95 1183.1 31.6 1192.6 21.6 1210.7 19.3 1210.7 19.3 97.7 
CLY15-3 Spot 30 49 38353 1.5 12.40 1.5 2.19 3.9 0.197 3.6 0.93 1160.6 38.5 1178.7 27.3 1213.1 29.0 1213.1 29.0 95.7 
CLY15-3 Spot 122 68 182300 2.2 12.38 1.4 2.17 2.9 0.195 2.6 0.88 1146.4 27.0 1170.3 20.3 1215.5 27.2 1215.5 27.2 94.3 
CLY15-3 Spot 121 119 31246 3.6 12.37 1.2 2.11 2.9 0.190 2.7 0.91 1118.7 27.5 1152.8 20.2 1218.3 23.3 1218.3 23.3 91.8 
CLY15-3 Spot 185 55 18238 2.6 12.34 1.5 2.25 3.7 0.202 3.4 0.92 1185.2 36.9 1198.3 26.1 1222.9 29.0 1222.9 29.0 96.9 
CLY15-3 Spot 31 55 20334 1.6 12.31 1.0 2.14 2.9 0.191 2.7 0.93 1128.9 28.4 1162.6 20.3 1226.8 20.5 1226.8 20.5 92.0 
CLY15-3 Spot 87 150 37741 2.2 12.31 1.1 2.23 3.0 0.200 2.8 0.93 1173.2 30.1 1192.0 21.2 1227.1 21.8 1227.1 21.8 95.6 
CLY15-3 Spot 86 75 37605 3.2 12.30 1.1 2.26 3.3 0.202 3.1 0.94 1186.7 33.3 1201.4 22.9 1228.7 21.0 1228.7 21.0 96.6 
CLY15-3 Spot 41 64 20553 3.3 12.30 1.2 2.26 3.4 0.202 3.2 0.93 1184.7 34.3 1200.2 24.0 1229.0 24.5 1229.0 24.5 96.4 
CLY15-3 Spot 153 304 69148 2.4 12.28 0.9 2.26 2.4 0.201 2.2 0.92 1180.3 24.3 1198.4 17.2 1232.0 18.5 1232.0 18.5 95.8 
CLY15-3 Spot 125 56 77289 2.6 12.26 1.2 2.16 3.0 0.192 2.7 0.91 1133.3 28.4 1168.6 20.8 1235.5 24.0 1235.5 24.0 91.7 
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CLY15-3 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-3 Spot 187 80 23563 2.2 12.25 1.0 2.34 3.2 0.208 3.1 0.95 1216.9 34.0 1223.8 23.0 1236.8 20.3 1236.8 20.3 98.4 
CLY15-3 Spot 49 61 20193 2.5 12.23 1.3 2.32 3.1 0.206 2.9 0.91 1206.8 31.7 1218.3 22.4 1239.7 25.1 1239.7 25.1 97.3 
CLY15-3 Spot 292 83 618777 3.6 12.23 1.0 2.25 2.9 0.200 2.7 0.94 1173.1 29.0 1196.6 20.3 1240.2 20.0 1240.2 20.0 94.6 
CLY15-3 Spot 174 57 22959 1.7 12.23 1.3 2.32 3.7 0.206 3.5 0.94 1206.2 38.0 1218.1 26.1 1240.2 24.6 1240.2 24.6 97.3 
CLY15-3 Spot 178 122 26161 1.6 12.21 1.0 2.20 3.0 0.195 2.8 0.94 1147.5 29.5 1180.7 20.9 1243.0 20.1 1243.0 20.1 92.3 
CLY15-3 Spot 161 390 210987 1.5 12.21 1.1 2.39 3.8 0.211 3.7 0.96 1236.6 41.1 1238.9 27.3 1243.6 21.6 1243.6 21.6 99.4 
CLY15-3 Spot 199 100 32221 2.8 12.20 1.4 2.25 3.7 0.199 3.4 0.92 1172.6 36.9 1197.9 26.3 1244.8 28.4 1244.8 28.4 94.2 
CLY15-3 Spot 24 51 11657 2.6 12.20 1.2 2.29 3.6 0.203 3.4 0.94 1191.7 36.9 1210.5 25.5 1245.0 24.0 1245.0 24.0 95.7 
CLY15-3 Spot 274 61 158082 2.7 12.18 1.1 2.12 3.3 0.187 3.1 0.94 1107.2 31.3 1155.3 22.7 1247.6 22.3 1247.6 22.3 88.7 
CLY15-3 Spot 197 61 13171 3.7 12.16 1.2 2.36 3.4 0.208 3.1 0.94 1217.7 34.9 1229.4 23.9 1250.7 22.9 1250.7 22.9 97.4 
CLY15-3 Spot 172 189 145123 2.6 12.16 1.3 2.36 3.5 0.208 3.2 0.93 1219.1 36.0 1230.6 24.9 1251.7 24.9 1251.7 24.9 97.4 
CLY15-3 Spot 73 62 21832 3.5 12.13 1.1 2.36 3.5 0.208 3.3 0.95 1218.3 36.7 1231.9 24.7 1256.5 20.5 1256.5 20.5 97.0 
CLY15-3 Spot 22 61 75602 2.4 12.12 1.1 2.31 3.0 0.203 2.8 0.93 1191.0 30.5 1214.9 21.4 1258.4 22.2 1258.4 22.2 94.6 
CLY15-3 Spot 97 40 14180 2.7 12.11 1.4 2.24 3.5 0.197 3.2 0.92 1156.8 34.1 1192.7 24.6 1259.4 26.6 1259.4 26.6 91.9 
CLY15-3 Spot 110 38 7928 3.2 12.08 1.3 2.48 3.1 0.217 2.8 0.91 1267.9 32.3 1266.2 22.4 1264.2 25.4 1264.2 25.4 100.3 
CLY15-3 Spot 183 263 115710 1.7 11.91 1.1 2.61 3.7 0.226 3.5 0.96 1311.4 41.6 1303.4 26.9 1291.1 20.5 1291.1 20.5 101.6 
CLY15-3 Spot 184 32 8819 2.5 11.91 1.7 2.23 3.7 0.192 3.3 0.89 1134.4 34.3 1189.3 25.9 1291.3 32.7 1291.3 32.7 87.8 
CLY15-3 Spot 9 83 19924 1.4 11.90 1.1 2.52 3.4 0.217 3.2 0.94 1268.4 36.5 1277.3 24.4 1293.1 21.7 1293.1 21.7 98.1 
CLY15-3 Spot 82 63 11083 2.8 11.90 1.4 2.23 2.6 0.192 2.2 0.84 1133.4 22.8 1189.5 18.2 1293.8 27.2 1293.8 27.2 87.6 
CLY15-3 Spot 284 104 10268 2.7 11.85 1.4 2.56 2.8 0.220 2.5 0.87 1281.7 28.6 1288.5 20.8 1300.7 27.6 1300.7 27.6 98.5 
CLY15-3 Spot 69 128 43077 1.3 11.76 1.4 2.63 3.1 0.224 2.8 0.89 1304.0 33.1 1308.2 23.1 1315.8 27.3 1315.8 27.3 99.1 
CLY15-3 Spot 102 80 49275 1.8 11.69 1.3 2.66 2.9 0.226 2.6 0.88 1313.7 30.4 1318.6 21.3 1327.5 26.1 1327.5 26.1 99.0 
CLY15-3 Spot 10 39 53302 1.7 11.68 1.5 2.48 3.4 0.210 3.0 0.90 1227.6 34.1 1265.1 24.5 1330.3 28.8 1330.3 28.8 92.3 
CLY15-3 Spot 151 125 57355 0.9 11.61 1.4 2.63 3.8 0.222 3.5 0.93 1290.4 40.9 1309.1 27.6 1340.7 26.5 1340.7 26.5 96.3 
CLY15-3 Spot 290 138 61185 3.0 11.54 1.0 2.77 2.7 0.232 2.5 0.93 1346.3 30.5 1348.3 20.2 1352.2 19.1 1352.2 19.1 99.6 
CLY15-3 Spot 303 250 70742 2.2 11.27 0.9 2.59 2.9 0.212 2.8 0.95 1236.9 31.2 1297.1 21.3 1399.0 17.1 1399.0 17.1 88.4 
CLY15-3 Spot 139 139 55864 3.7 11.11 1.1 2.99 2.4 0.241 2.1 0.88 1393.4 26.7 1405.7 18.3 1425.1 21.4 1425.1 21.4 97.8 
CLY15-3 Spot 213 75 75225 3.2 11.07 0.9 3.06 3.0 0.246 2.9 0.95 1416.8 37.0 1422.9 23.3 1432.8 17.5 1432.8 17.5 98.9 
CLY15-3 Spot 305 236 64694 3.3 10.35 1.0 3.54 3.5 0.266 3.4 0.96 1521.0 45.5 1536.9 27.8 1559.7 19.6 1559.7 19.6 97.5 
CLY15-3 Spot 200 108 188728 0.8 8.17 1.1 6.01 3.4 0.356 3.2 0.94 1963.5 53.8 1976.9 29.4 1991.7 20.0 1991.7 20.0 98.6 
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CLY15-4 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-4  spot  182 197 35114 153.8 17.70 1.2 0.57 2.5 0.073 2.3 0.89 454.4 9.9 457.1 9.4 471.5 26.1 454.4 9.9 96.4 
CLY15-4  spot  136 304 61862 2.7 15.96 1.0 1.02 2.8 0.118 2.7 0.94 718.0 18.2 712.7 14.6 696.8 20.3 718.0 18.2 103.1 
CLY15-4  spot  9 201 58168 4.7 14.23 0.8 1.27 1.9 0.131 1.8 0.91 791.9 13.1 830.4 11.0 935.7 16.6 791.9 13.1 84.6 
CLY15-4  spot  144 87 19733 3.4 14.53 1.1 1.30 2.6 0.137 2.3 0.90 828.1 18.1 845.9 14.8 893.8 22.7 828.1 18.1 92.7 
CLY15-4  spot  294 169 72561 7.2 14.20 1.1 1.36 2.3 0.140 2.1 0.88 846.7 16.4 872.8 13.7 940.5 22.8 846.7 16.4 90.0 
CLY15-4  spot  189 86 47021 3.0 14.32 1.3 1.39 2.7 0.144 2.4 0.89 868.7 19.7 884.0 16.1 923.5 25.8 868.7 19.7 94.1 
CLY15-4  spot  2 59 43963 1.4 14.14 1.4 1.53 2.5 0.157 2.1 0.83 942.2 18.2 943.9 15.3 948.7 28.1 948.7 28.1 99.3 
CLY15-4  spot  153 111 27438 2.5 14.10 1.1 1.48 2.6 0.152 2.3 0.90 911.8 19.7 924.2 15.6 954.7 22.8 954.7 22.8 95.5 
CLY15-4  spot  124 47 8027 0.8 14.06 1.4 1.62 2.6 0.165 2.1 0.84 986.6 19.6 978.2 16.1 960.5 28.7 960.5 28.7 102.7 
CLY15-4  spot  291 23 13471 1.3 14.06 1.7 1.50 2.7 0.153 2.2 0.79 917.5 18.5 930.2 16.7 961.4 34.5 961.4 34.5 95.4 
CLY15-4  spot  17 62 8239 1.3 13.98 1.2 1.66 2.4 0.168 2.0 0.85 1003.4 18.8 993.6 15.0 973.1 25.3 973.1 25.3 103.1 
CLY15-4  spot  161 94 25893 2.2 13.96 1.2 1.59 2.6 0.161 2.3 0.89 961.4 20.8 965.2 16.4 974.9 24.7 974.9 24.7 98.6 
CLY15-4  spot  139 173 56598 1.4 13.96 0.9 1.64 2.3 0.166 2.1 0.92 988.6 19.1 984.2 14.3 975.2 18.3 975.2 18.3 101.4 
CLY15-4  spot  183 95 124254 1.9 13.95 1.1 1.59 2.3 0.161 2.0 0.88 962.7 17.7 967.0 14.1 977.6 22.2 977.6 22.2 98.5 
CLY15-4  spot  237 45 28567 3.9 13.93 1.2 1.64 3.2 0.165 2.9 0.93 986.2 26.7 984.2 19.9 980.6 24.1 980.6 24.1 100.6 
CLY15-4  spot  141 60 9260 2.2 13.92 1.4 1.68 2.8 0.170 2.4 0.86 1010.2 22.2 1000.7 17.7 980.8 29.1 980.8 29.1 103.0 
CLY15-4  spot  137 131 17517 2.8 13.87 0.9 1.70 2.2 0.171 2.0 0.91 1015.9 19.2 1006.8 14.3 988.1 18.4 988.1 18.4 102.8 
CLY15-4  spot  197 289 58471 3.2 13.87 1.1 1.46 2.9 0.147 2.7 0.92 883.2 22.0 913.6 17.5 988.6 22.8 988.6 22.8 89.3 
CLY15-4  spot  314 1865 3005760 5.4 13.87 1.0 1.57 3.1 0.158 3.0 0.95 948.1 26.3 960.2 19.5 988.9 19.7 988.9 19.7 95.9 
CLY15-4  spot  196 56 10171 1.7 13.86 1.2 1.63 2.4 0.163 2.1 0.87 976.2 18.8 980.0 15.1 989.5 24.4 989.5 24.4 98.7 
CLY15-4  spot  193 181 70800 6.0 13.84 1.2 1.66 3.7 0.167 3.5 0.95 994.9 32.3 993.9 23.4 992.8 23.7 992.8 23.7 100.2 
CLY15-4  spot  125 100 11520 2.4 13.84 1.2 1.60 2.6 0.161 2.3 0.88 962.1 20.5 971.3 16.2 993.0 24.6 993.0 24.6 96.9 
CLY15-4  spot  86 345 79887 18.1 13.84 0.7 1.66 2.4 0.167 2.3 0.96 996.3 21.3 995.1 15.3 993.3 13.8 993.3 13.8 100.3 
CLY15-4  spot  106 110 45283 2.5 13.83 1.2 1.63 2.6 0.163 2.3 0.89 975.3 21.1 980.9 16.5 994.3 24.2 994.3 24.2 98.1 
CLY15-4  spot  172 129 24552 2.8 13.83 1.0 1.69 2.5 0.169 2.3 0.92 1007.2 21.5 1002.9 15.9 994.3 19.7 994.3 19.7 101.3 
CLY15-4  spot  21 80 16717 2.7 13.82 1.0 1.66 2.6 0.167 2.4 0.92 993.7 22.5 994.0 16.8 995.6 20.9 995.6 20.9 99.8 
CLY15-4  spot  188 150 39875 1.6 13.82 1.1 1.57 3.1 0.157 2.9 0.93 941.7 25.4 957.9 19.3 996.3 22.8 996.3 22.8 94.5 
CLY15-4  spot  177 429 704721 2.3 13.81 0.9 1.66 2.4 0.166 2.2 0.92 992.2 20.2 993.4 15.1 997.0 18.9 997.0 18.9 99.5 
CLY15-4  spot  210 33 11737 2.1 13.81 1.1 1.66 2.0 0.167 1.6 0.82 993.2 15.0 994.2 12.5 997.2 22.7 997.2 22.7 99.6 
CLY15-4  spot  315 71 14024 1.3 13.81 1.0 1.73 2.8 0.173 2.6 0.93 1029.0 25.1 1018.9 18.2 998.0 20.9 998.0 20.9 103.1 
CLY15-4  spot  107 74 21937 2.5 13.79 1.2 1.71 2.6 0.171 2.3 0.88 1018.6 21.4 1012.7 16.5 1000.8 24.3 1000.8 24.3 101.8 
CLY15-4  spot  174 72 20744 2.3 13.78 1.4 1.46 3.1 0.146 2.8 0.90 879.8 23.0 915.0 18.7 1001.7 27.7 1001.7 27.7 87.8 
CLY15-4  spot  170 36 43727 0.7 13.77 1.3 1.70 2.9 0.170 2.6 0.89 1014.0 24.6 1010.4 18.9 1003.3 27.0 1003.3 27.0 101.1 
CLY15-4  spot  287 131 11741 2.4 13.76 0.9 1.67 2.3 0.167 2.1 0.92 994.9 19.2 997.7 14.3 1004.7 17.5 1004.7 17.5 99.0 
CLY15-4  spot  113 2512 302597 1.9 13.76 1.0 1.78 2.8 0.177 2.6 0.94 1053.0 25.2 1037.3 18.0 1005.2 19.8 1005.2 19.8 104.7 
CLY15-4  spot  1 66 13780 2.6 13.75 1.1 1.69 2.4 0.169 2.2 0.89 1007.3 20.4 1006.6 15.6 1006.1 22.1 1006.1 22.1 100.1 
CLY15-4  spot  88 59 1752464 1.9 13.75 1.3 1.69 2.9 0.168 2.6 0.90 1003.4 24.3 1004.1 18.6 1006.6 26.3 1006.6 26.3 99.7 
CLY15-4  spot  164 279 68391 2.3 13.73 0.9 1.70 2.1 0.169 1.9 0.91 1008.8 17.8 1008.6 13.4 1009.0 17.8 1009.0 17.8 100.0 
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CLY15-4 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-4  spot  26 218 212386 3.0 13.72 0.8 1.76 2.4 0.175 2.3 0.95 1040.3 21.9 1030.7 15.6 1011.3 15.6 1011.3 15.6 102.9 
CLY15-4  spot  307 93 65395 3.8 13.70 1.0 1.68 2.2 0.167 2.0 0.90 996.4 18.4 1001.4 14.1 1013.3 19.4 1013.3 19.4 98.3 
CLY15-4  spot  302 102 60760 2.1 13.70 1.0 1.71 2.7 0.170 2.5 0.93 1012.0 23.6 1012.2 17.3 1013.5 20.1 1013.5 20.1 99.9 
CLY15-4  spot  11 41 409603 2.0 13.68 1.1 1.72 2.7 0.171 2.5 0.91 1015.1 23.1 1015.4 17.3 1016.8 22.7 1016.8 22.7 99.8 
CLY15-4  spot  25 36 60238 3.0 13.66 1.1 1.71 2.4 0.169 2.1 0.88 1009.0 19.3 1012.1 15.1 1019.5 22.9 1019.5 22.9 99.0 
CLY15-4  spot  253 107 16469 3.9 13.66 1.1 1.68 2.9 0.166 2.6 0.92 991.4 24.1 999.9 18.2 1019.6 23.0 1019.6 23.0 97.2 
CLY15-4  spot  20 39 21429 1.4 13.65 1.4 1.63 2.5 0.161 2.1 0.82 962.5 18.5 980.2 15.8 1020.8 29.0 1020.8 29.0 94.3 
CLY15-4  spot  282 53 24584 2.5 13.64 1.0 1.67 2.5 0.165 2.3 0.91 983.6 20.5 995.4 15.8 1022.2 21.2 1022.2 21.2 96.2 
CLY15-4  spot  181 103 35382 4.5 13.63 1.0 1.75 2.8 0.173 2.6 0.94 1028.3 24.8 1026.5 18.0 1023.5 19.7 1023.5 19.7 100.5 
CLY15-4  spot  154 26 121844 1.7 13.63 1.6 1.72 2.6 0.170 2.1 0.80 1013.5 19.9 1016.5 16.9 1023.9 31.9 1023.9 31.9 99.0 
CLY15-4  spot  198 236 112721 1.6 13.63 0.9 1.71 2.3 0.169 2.1 0.91 1005.8 19.4 1011.4 14.6 1024.6 18.9 1024.6 18.9 98.2 
CLY15-4  spot  109 101 31571 2.5 13.62 1.1 1.71 2.4 0.169 2.1 0.87 1005.6 19.3 1011.5 15.2 1025.1 23.2 1025.1 23.2 98.1 
CLY15-4  spot  301 142 40989 1.6 13.59 1.0 1.75 2.5 0.173 2.3 0.92 1026.2 22.1 1027.1 16.4 1029.9 20.7 1029.9 20.7 99.6 
CLY15-4  spot  293 55 88350 2.7 13.59 1.2 1.69 2.4 0.167 2.1 0.88 996.3 19.5 1006.6 15.4 1030.1 23.4 1030.1 23.4 96.7 
CLY15-4  spot  254 77 20968 2.2 13.59 1.0 1.58 2.7 0.156 2.6 0.94 933.8 22.3 962.9 17.0 1030.6 19.4 1030.6 19.4 90.6 
CLY15-4  spot  297 256 175696 3.8 13.56 1.0 1.80 2.2 0.178 2.0 0.90 1053.6 19.6 1047.0 14.7 1033.9 20.0 1033.9 20.0 101.9 
CLY15-4  spot  116 223 140580 2.7 13.56 1.1 1.72 2.9 0.170 2.7 0.92 1009.8 25.4 1017.3 18.9 1034.4 22.6 1034.4 22.6 97.6 
CLY15-4  spot  121 220 181858 2.2 13.56 1.0 1.79 2.3 0.176 2.1 0.90 1046.2 20.0 1042.1 15.0 1034.4 20.1 1034.4 20.1 101.1 
CLY15-4  spot  133 143 11766177 2.1 13.56 1.0 1.76 2.3 0.173 2.1 0.91 1027.2 19.9 1029.5 14.9 1035.2 19.3 1035.2 19.3 99.2 
CLY15-4  spot  110 159 74988 1.8 13.52 1.1 1.66 2.9 0.163 2.7 0.93 970.8 24.4 991.9 18.5 1039.8 22.3 1039.8 22.3 93.4 
CLY15-4  spot  296 112 19207 1.6 13.51 1.1 1.76 2.5 0.172 2.3 0.90 1024.6 21.3 1029.9 16.2 1042.0 22.4 1042.0 22.4 98.3 
CLY15-4  spot  147 804 90330 3.9 13.51 0.9 1.69 2.6 0.165 2.4 0.94 986.7 22.0 1003.8 16.3 1042.1 17.5 1042.1 17.5 94.7 
CLY15-4  spot  286 102 19444 5.0 13.51 1.1 1.72 2.4 0.168 2.2 0.90 1003.2 20.4 1015.4 15.7 1042.5 21.4 1042.5 21.4 96.2 
CLY15-4  spot  114 158 72429 2.4 13.50 1.0 1.82 2.4 0.179 2.2 0.90 1059.3 21.1 1054.1 15.8 1044.0 21.1 1044.0 21.1 101.5 
CLY15-4  spot  7 78 38888 2.6 13.49 1.2 1.72 2.4 0.169 2.0 0.86 1005.4 19.0 1017.5 15.1 1044.6 24.0 1044.6 24.0 96.3 
CLY15-4  spot  166 48 14958 2.1 13.49 1.6 1.76 3.2 0.172 2.8 0.87 1023.8 26.5 1030.5 20.9 1045.5 32.2 1045.5 32.2 97.9 
CLY15-4  spot  165 259 97449 3.2 13.48 0.9 1.83 2.5 0.179 2.3 0.93 1061.5 22.7 1056.5 16.5 1047.1 19.1 1047.1 19.1 101.4 
CLY15-4  spot  241 173 40628 3.3 13.46 1.1 1.76 2.5 0.172 2.3 0.91 1024.0 21.9 1032.0 16.5 1049.9 21.5 1049.9 21.5 97.5 
CLY15-4  spot  24 149 395526 4.3 13.46 1.2 1.81 2.5 0.177 2.2 0.87 1049.6 21.5 1049.5 16.6 1050.1 25.2 1050.1 25.2 100.0 
CLY15-4  spot  12 58 30290 1.3 13.45 1.1 1.74 2.9 0.170 2.7 0.92 1013.3 25.0 1024.9 18.6 1050.4 22.4 1050.4 22.4 96.5 
CLY15-4  spot  111 237 63200 3.0 13.45 1.0 1.83 2.4 0.178 2.2 0.92 1057.4 21.5 1054.8 15.7 1050.5 19.2 1050.5 19.2 100.7 
CLY15-4  spot  22 979 922747 3.2 13.45 1.0 1.79 2.6 0.175 2.3 0.92 1037.1 22.4 1041.1 16.6 1050.6 20.6 1050.6 20.6 98.7 
CLY15-4  spot  104 210 62525 3.4 13.45 0.9 1.83 2.6 0.179 2.4 0.93 1060.8 23.7 1057.4 17.1 1051.1 18.9 1051.1 18.9 100.9 
CLY15-4  spot  96 120 74133 2.6 13.44 1.1 1.77 2.4 0.173 2.1 0.89 1025.9 20.3 1034.0 15.6 1052.0 22.0 1052.0 22.0 97.5 
CLY15-4  spot  152 87 30341 2.8 13.44 1.1 1.82 2.7 0.178 2.4 0.91 1053.9 23.6 1053.0 17.5 1052.0 22.3 1052.0 22.3 100.2 
CLY15-4  spot  280 32 9317 2.1 13.43 1.6 1.78 2.7 0.174 2.2 0.81 1032.3 20.8 1039.2 17.4 1054.5 31.5 1054.5 31.5 97.9 
CLY15-4  spot  28 158 54871 8.6 13.42 1.0 1.67 2.3 0.163 2.1 0.90 973.8 18.8 998.9 14.7 1055.3 20.5 1055.3 20.5 92.3 
CLY15-4  spot  162 587 60640 15.2 13.40 0.7 1.75 2.4 0.170 2.3 0.95 1012.9 21.9 1027.0 15.8 1058.0 14.8 1058.0 14.8 95.7 
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CLY15-4 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-4  spot  204 67 27588 2.9 13.40 0.9 1.72 2.4 0.168 2.2 0.92 998.5 20.3 1017.4 15.3 1059.2 18.9 1059.2 18.9 94.3 
CLY15-4  spot  277 181 73920 2.8 13.39 0.8 1.83 2.8 0.178 2.7 0.95 1053.6 25.9 1055.6 18.3 1060.6 16.8 1060.6 16.8 99.3 
CLY15-4  spot  310 191 80828 2.4 13.38 0.8 1.82 2.3 0.176 2.1 0.94 1047.4 20.5 1051.7 14.8 1061.6 15.5 1061.6 15.5 98.7 
CLY15-4  spot  10 203 63220 2.2 13.38 1.0 1.85 2.8 0.179 2.6 0.94 1063.1 25.4 1062.4 18.3 1061.8 19.7 1061.8 19.7 100.1 
CLY15-4  spot  6 735 306777 5.3 13.36 0.9 1.77 2.0 0.171 1.8 0.90 1018.4 16.9 1033.0 13.0 1064.9 17.6 1064.9 17.6 95.6 
CLY15-4  spot  142 54 17350 2.9 13.36 1.0 1.81 2.5 0.175 2.3 0.91 1039.5 22.3 1047.5 16.7 1065.1 21.1 1065.1 21.1 97.6 
CLY15-4  spot  150 630 350954 7.5 13.36 0.7 1.78 2.0 0.172 1.8 0.93 1024.1 17.3 1037.0 12.8 1065.2 14.8 1065.2 14.8 96.1 
CLY15-4  spot  192 89 25511 1.3 13.34 1.1 1.87 2.6 0.181 2.4 0.91 1071.7 23.2 1070.0 17.0 1067.3 21.2 1067.3 21.2 100.4 
CLY15-4  spot  202 79 46207 4.5 13.34 1.2 1.78 3.2 0.173 2.9 0.92 1027.1 27.9 1039.8 20.7 1067.5 24.3 1067.5 24.3 96.2 
CLY15-4  spot  228 69 22209 0.5 13.33 1.2 1.71 2.9 0.166 2.7 0.91 988.9 24.5 1014.0 18.8 1069.4 24.7 1069.4 24.7 92.5 
CLY15-4  spot  149 141 75429 2.6 13.32 1.1 1.86 2.5 0.180 2.2 0.90 1067.3 21.7 1068.3 16.2 1071.1 21.9 1071.1 21.9 99.6 
CLY15-4  spot  168 12 63295 1.6 13.30 2.3 1.76 3.3 0.170 2.4 0.73 1010.6 22.6 1030.3 21.6 1073.1 46.0 1073.1 46.0 94.2 
CLY15-4  spot  83 153 62275 2.8 13.30 0.9 1.87 2.3 0.181 2.1 0.92 1071.9 21.2 1072.1 15.4 1073.3 18.3 1073.3 18.3 99.9 
CLY15-4  spot  8 452 358708 2.5 13.17 0.8 1.85 2.9 0.176 2.8 0.96 1047.0 27.2 1062.0 19.4 1093.9 16.9 1093.9 16.9 95.7 
CLY15-4  spot  231 63 8024 4.7 13.13 1.6 1.64 2.9 0.156 2.5 0.84 934.1 21.4 984.3 18.4 1098.9 31.3 1098.9 31.3 85.0 
CLY15-4  spot  194 102 68282 5.6 13.11 1.2 1.65 3.1 0.157 2.9 0.93 937.5 24.9 987.9 19.5 1102.6 23.3 1102.6 23.3 85.0 
CLY15-4  spot  163 139 30051 1.6 13.10 0.9 1.78 2.3 0.169 2.1 0.92 1004.9 19.5 1036.4 14.8 1104.2 17.8 1104.2 17.8 91.0 
CLY15-4  spot  29 99 17923 2.6 13.06 1.0 1.95 2.8 0.185 2.6 0.94 1091.8 26.4 1097.6 18.8 1110.1 19.6 1110.1 19.6 98.4 
CLY15-4  spot  186 390 72496 2.5 13.05 0.8 1.93 3.3 0.183 3.2 0.97 1083.2 31.9 1092.4 22.0 1111.8 15.4 1111.8 15.4 97.4 
CLY15-4  spot  130 145 40782 3.0 13.01 1.1 2.03 2.3 0.191 2.0 0.88 1129.2 20.8 1125.0 15.5 1117.7 21.7 1117.7 21.7 101.0 
CLY15-4  spot  134 64 25447 2.2 12.97 1.3 1.90 2.1 0.179 1.7 0.81 1059.5 16.9 1080.6 14.3 1124.1 25.2 1124.1 25.2 94.3 
CLY15-4  spot  199 54 33334 2.8 12.94 1.3 1.93 3.0 0.181 2.7 0.90 1071.0 26.7 1089.8 20.2 1128.7 26.5 1128.7 26.5 94.9 
CLY15-4  spot  14 123 49343 3.9 12.93 1.0 2.01 2.3 0.188 2.0 0.90 1112.7 20.8 1118.1 15.3 1129.4 19.4 1129.4 19.4 98.5 
CLY15-4  spot  212 26 8850 4.3 12.93 1.6 2.07 3.2 0.194 2.7 0.87 1143.7 28.8 1138.7 21.7 1130.0 31.5 1130.0 31.5 101.2 
CLY15-4  spot  200 94 13986 3.6 12.92 1.2 1.87 2.6 0.175 2.3 0.90 1040.5 22.5 1069.8 17.2 1131.0 23.0 1131.0 23.0 92.0 
CLY15-4  spot  127 55 74876 3.7 12.89 1.2 2.06 2.7 0.193 2.4 0.89 1138.3 25.2 1137.2 18.5 1136.0 24.0 1136.0 24.0 100.2 
CLY15-4  spot  18 322 63058 2.5 12.88 1.0 2.12 2.7 0.199 2.5 0.93 1167.5 26.7 1156.6 18.5 1137.2 19.3 1137.2 19.3 102.7 
CLY15-4  spot  284 43 25746 1.6 12.88 1.4 2.00 3.6 0.187 3.3 0.92 1103.0 33.6 1114.4 24.3 1137.6 27.3 1137.6 27.3 97.0 
CLY15-4  spot  311 74 11641 2.3 12.86 1.4 2.03 2.7 0.190 2.4 0.87 1118.9 24.5 1126.2 18.7 1141.3 27.1 1141.3 27.1 98.0 
CLY15-4  spot  309 58 58359 1.2 12.85 1.3 2.02 2.1 0.188 1.7 0.80 1113.1 17.5 1122.6 14.5 1142.1 25.6 1142.1 25.6 97.5 
CLY15-4  spot  289 99 51530 1.9 12.83 1.0 2.07 2.6 0.193 2.4 0.92 1135.1 24.7 1138.4 17.7 1145.6 20.3 1145.6 20.3 99.1 
CLY15-4  spot  169 87 26755 1.6 12.82 1.0 2.06 1.9 0.192 1.6 0.84 1132.5 16.5 1137.2 12.9 1146.9 20.3 1146.9 20.3 98.8 
CLY15-4  spot  3 68 25920 1.6 12.78 1.1 2.06 2.8 0.191 2.6 0.92 1128.5 26.4 1136.4 18.9 1152.4 21.1 1152.4 21.1 97.9 
CLY15-4  spot  248 631 928750 3.3 12.78 0.9 2.05 2.2 0.190 2.0 0.92 1122.5 20.6 1132.5 14.8 1152.5 17.2 1152.5 17.2 97.4 
CLY15-4  spot  123 28 33926 2.4 12.78 1.2 2.12 2.4 0.197 2.1 0.86 1157.5 21.8 1155.5 16.6 1152.5 24.6 1152.5 24.6 100.4 
CLY15-4  spot  117 99 21089 2.1 12.78 1.1 2.15 2.5 0.199 2.3 0.91 1171.4 24.5 1164.7 17.5 1153.0 21.2 1153.0 21.2 101.6 
CLY15-4  spot  195 160 49117 1.6 12.77 1.0 2.06 2.7 0.191 2.5 0.92 1128.0 26.0 1136.8 18.6 1154.5 20.5 1154.5 20.5 97.7 
CLY15-4  spot  15 25 35092 2.0 12.77 1.5 1.99 3.1 0.184 2.7 0.88 1091.0 27.5 1112.3 21.1 1155.1 29.4 1155.1 29.4 94.4 
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CLY15-4 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY15-4  spot  146 84 88810 2.8 12.76 1.2 2.18 3.5 0.202 3.3 0.94 1185.2 35.6 1174.5 24.4 1155.6 24.1 1155.6 24.1 102.6 
CLY15-4  spot  151 144 39141 2.7 12.74 1.0 2.09 2.4 0.193 2.2 0.90 1137.4 23.1 1144.6 16.8 1159.1 20.8 1159.1 20.8 98.1 
CLY15-4  spot  180 178 3091761 1.6 12.73 1.0 2.16 2.6 0.200 2.4 0.93 1174.2 25.9 1169.3 18.1 1161.0 19.3 1161.0 19.3 101.1 
CLY15-4  spot  179 21 4817 5.2 12.71 1.4 2.14 2.8 0.198 2.4 0.86 1162.4 25.4 1162.7 19.4 1164.0 28.7 1164.0 28.7 99.9 
CLY15-4  spot  85 370 176267 2.4 12.70 0.7 2.09 2.2 0.192 2.1 0.94 1134.1 21.9 1144.5 15.3 1165.0 14.8 1165.0 14.8 97.3 
CLY15-4  spot  227 111 147285 1.0 12.69 1.0 2.06 2.2 0.189 2.0 0.90 1117.8 20.6 1134.2 15.3 1166.7 19.5 1166.7 19.5 95.8 
CLY15-4  spot  305 48 164529 3.6 12.66 0.9 1.99 2.7 0.183 2.6 0.94 1081.1 25.7 1111.3 18.6 1171.6 18.6 1171.6 18.6 92.3 
CLY15-4  spot  143 40 132260 3.2 12.65 1.1 1.88 2.5 0.173 2.2 0.90 1028.5 21.2 1075.5 16.4 1173.0 20.9 1173.0 20.9 87.7 
CLY15-4  spot  138 114 686985 1.1 12.64 0.7 2.15 2.3 0.198 2.2 0.95 1161.9 23.4 1166.2 16.1 1175.1 14.4 1175.1 14.4 98.9 
CLY15-4  spot  19 176 166227 2.3 12.63 1.1 2.12 2.3 0.195 2.0 0.87 1146.0 20.9 1156.1 15.7 1176.0 21.9 1176.0 21.9 97.4 
CLY15-4  spot  5 166 71031 2.0 12.62 1.2 2.19 4.1 0.200 3.9 0.95 1175.6 41.8 1176.4 28.5 1178.7 24.6 1178.7 24.6 99.7 
CLY15-4  spot  304 82 27012 5.4 12.60 0.9 2.10 3.0 0.192 2.9 0.96 1132.7 29.7 1149.4 20.6 1181.7 17.5 1181.7 17.5 95.9 
CLY15-4  spot  178 270 74075 0.5 12.59 0.9 2.16 2.8 0.197 2.7 0.95 1161.6 28.3 1168.9 19.5 1183.5 17.3 1183.5 17.3 98.1 
CLY15-4  spot  145 77 84405 2.2 12.54 1.2 2.18 3.4 0.198 3.2 0.93 1165.5 33.8 1173.8 23.7 1190.1 24.2 1190.1 24.2 97.9 
CLY15-4  spot  191 336 168430 2.0 12.52 1.0 2.17 2.3 0.197 2.1 0.89 1158.0 21.9 1170.1 16.0 1193.3 20.4 1193.3 20.4 97.0 
CLY15-4  spot  122 172 82494 2.1 12.52 0.9 2.16 2.8 0.196 2.6 0.95 1156.0 27.7 1169.2 19.2 1194.5 17.3 1194.5 17.3 96.8 
CLY15-4  spot  185 120 139692 1.4 12.50 1.1 2.09 2.3 0.189 2.1 0.88 1116.8 21.1 1144.1 16.1 1197.2 22.4 1197.2 22.4 93.3 
CLY15-4  spot  308 311 133596 1.8 12.49 0.8 2.18 2.2 0.198 2.1 0.94 1162.3 22.3 1174.8 15.5 1198.9 15.2 1198.9 15.2 96.9 
CLY15-4  spot  276 731 1202554 3.3 12.48 0.9 2.06 2.6 0.187 2.5 0.94 1102.9 25.1 1135.9 18.1 1200.5 18.2 1200.5 18.2 91.9 
CLY15-4  spot  118 46 51402 2.6 12.35 0.9 2.32 2.4 0.208 2.2 0.92 1220.1 24.5 1219.9 17.0 1220.3 18.5 1220.3 18.5 100.0 
CLY15-4  spot  303 43 46919 1.4 12.34 1.2 2.18 2.6 0.195 2.3 0.89 1151.0 24.6 1176.0 18.3 1223.1 23.5 1223.1 23.5 94.1 
CLY15-4  spot  184 132 46388 3.2 12.33 0.9 2.29 2.4 0.205 2.2 0.92 1201.6 23.7 1209.6 16.6 1224.6 18.6 1224.6 18.6 98.1 
CLY15-4  spot  288 203 406494 3.4 12.31 0.6 2.30 2.0 0.206 1.9 0.95 1206.3 21.3 1213.6 14.4 1227.5 12.4 1227.5 12.4 98.3 
CLY15-4  spot  13 61 23610 1.4 12.29 1.1 2.14 2.3 0.191 2.0 0.89 1124.6 21.0 1160.9 15.9 1230.1 20.9 1230.1 20.9 91.4 
CLY15-4  spot  120 297 110973 2.2 12.27 1.1 2.33 2.5 0.207 2.3 0.90 1215.3 25.4 1221.5 18.0 1233.1 21.4 1233.1 21.4 98.6 
CLY15-4  spot  283 77 26195 2.1 12.25 1.2 2.33 2.7 0.207 2.5 0.90 1211.3 27.1 1220.3 19.4 1237.1 23.5 1237.1 23.5 97.9 
CLY15-4  spot  187 94 38584 2.5 12.22 1.2 2.30 3.0 0.204 2.8 0.92 1197.4 30.7 1212.8 21.6 1241.0 23.2 1241.0 23.2 96.5 
CLY15-4  spot  126 142 56099 3.0 11.84 0.9 2.64 2.2 0.227 2.0 0.91 1316.8 24.0 1311.1 16.3 1302.7 18.0 1302.7 18.0 101.1 
CLY15-4  spot  27 549 418186 25.5 11.80 0.9 2.61 2.2 0.223 2.0 0.91 1300.0 23.4 1303.2 16.0 1309.2 17.4 1309.2 17.4 99.3 
CLY15-4  spot  23 124 25642 4.5 11.35 1.0 3.06 3.0 0.252 2.9 0.94 1447.1 37.0 1422.0 23.2 1385.3 19.9 1385.3 19.9 104.5 
CLY15-4  spot  119 92 72101 3.0 11.21 0.9 2.98 2.8 0.242 2.7 0.95 1397.4 33.4 1401.4 21.2 1408.3 16.3 1408.3 16.3 99.2 
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CLY16-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY16-1 spot  282 369 167143 11.9 14.61 0.9 1.21 2.9 0.128 2.8 0.95 778.0 20.5 805.3 16.4 882.4 19.6 778.0 20.5 88.2 
CLY16-1 spot  86 501 73344 13.4 14.04 0.9 1.47 2.8 0.149 2.6 0.94 897.6 22.0 916.7 16.8 963.8 19.2 963.8 19.2 93.1 
CLY16-1 spot  254 248 62589 5.1 13.87 1.0 1.72 3.2 0.173 3.0 0.95 1028.1 28.7 1015.4 20.4 989.1 19.5 989.1 19.5 103.9 
CLY16-1 spot  134 185 87652 4.5 13.87 1.2 1.70 3.0 0.171 2.8 0.92 1016.6 26.1 1007.7 19.3 989.3 23.8 989.3 23.8 102.8 
CLY16-1 spot  170 132 39780 2.4 13.86 1.0 1.70 2.7 0.171 2.6 0.93 1019.4 24.1 1010.0 17.5 990.4 20.0 990.4 20.0 102.9 
CLY16-1 spot  246 318 181455 32.5 13.82 1.1 1.72 3.3 0.172 3.1 0.94 1023.8 29.8 1014.5 21.5 995.3 23.2 995.3 23.2 102.9 
CLY16-1 spot  61 555 985491 11.4 13.82 1.0 1.39 2.7 0.140 2.5 0.93 842.5 20.1 885.7 16.2 996.1 20.3 996.1 20.3 84.6 
CLY16-1 spot  256 121 44622 2.1 13.81 0.7 1.75 2.5 0.176 2.4 0.96 1043.0 23.2 1027.9 16.2 996.8 14.0 996.8 14.0 104.6 
CLY16-1 spot  131 230 71663 4.4 13.80 0.9 1.68 2.9 0.169 2.8 0.95 1004.5 25.9 1002.5 18.7 998.9 18.3 998.9 18.3 100.6 
CLY16-1 spot  183 388 349868 14.1 13.79 1.0 1.49 3.2 0.149 3.0 0.94 898.0 25.0 927.9 19.2 1000.6 21.3 1000.6 21.3 89.7 
CLY16-1 spot  127 416 3741659 24.0 13.79 1.1 1.63 2.6 0.163 2.3 0.90 971.1 21.1 979.9 16.3 1000.7 22.6 1000.7 22.6 97.0 
CLY16-1 spot  60 146 24636 2.2 13.77 1.1 1.70 2.8 0.169 2.6 0.92 1008.9 24.3 1006.9 18.1 1003.4 22.7 1003.4 22.7 100.6 
CLY16-1 spot  205 108 29661 1.5 13.76 0.8 1.73 2.4 0.173 2.2 0.94 1029.1 21.1 1021.0 15.2 1004.4 16.1 1004.4 16.1 102.5 
CLY16-1 spot  255 108 76174 1.7 13.76 1.0 1.73 2.6 0.173 2.4 0.93 1027.7 22.8 1020.4 16.6 1005.5 19.6 1005.5 19.6 102.2 
CLY16-1 spot  225 256 75740 9.7 13.75 1.1 1.75 3.8 0.175 3.7 0.96 1038.6 35.2 1028.0 24.7 1006.4 22.2 1006.4 22.2 103.2 
CLY16-1 spot  229 549 98889 22.9 13.74 1.1 1.65 2.8 0.164 2.5 0.91 980.1 22.9 988.3 17.4 1007.3 22.7 1007.3 22.7 97.3 
CLY16-1 spot  188 450 79323 4.8 13.74 0.9 1.61 3.4 0.160 3.2 0.96 958.5 28.7 973.3 21.0 1007.5 19.1 1007.5 19.1 95.1 
CLY16-1 spot  213 106 17832 1.7 13.74 1.0 1.71 2.9 0.170 2.8 0.94 1012.5 25.9 1010.9 18.8 1008.3 19.9 1008.3 19.9 100.4 
CLY16-1 spot  123 122 32879 1.7 13.73 0.8 1.70 2.6 0.169 2.4 0.94 1006.4 22.5 1006.8 16.3 1008.7 17.0 1008.7 17.0 99.8 
CLY16-1 spot  194 115 52674 1.4 13.73 1.1 1.65 3.1 0.164 2.9 0.93 980.1 26.5 988.8 19.7 1009.1 22.5 1009.1 22.5 97.1 
CLY16-1 spot  292 343 66067 13.2 13.72 1.0 1.65 3.4 0.164 3.3 0.96 981.5 29.8 990.3 21.7 1010.7 20.6 1010.7 20.6 97.1 
CLY16-1 spot  215 213 75705 3.5 13.72 1.0 1.75 3.1 0.174 2.9 0.94 1033.8 27.9 1026.2 20.0 1011.0 20.8 1011.0 20.8 102.3 
CLY16-1 spot  125 125 64415 1.2 13.71 0.8 1.68 2.8 0.168 2.7 0.95 998.9 24.7 1002.7 17.8 1011.9 16.9 1011.9 16.9 98.7 
CLY16-1 spot  58 138 97172 1.6 13.70 1.0 1.68 3.1 0.167 2.9 0.95 997.3 26.9 1002.2 19.5 1013.7 19.6 1013.7 19.6 98.4 
CLY16-1 spot  204 109 21989 2.1 13.70 1.2 1.71 2.9 0.170 2.6 0.92 1013.3 24.5 1013.2 18.3 1013.8 23.3 1013.8 23.3 100.0 
CLY16-1 spot  110 609 558776 17.1 13.70 1.0 1.67 3.0 0.166 2.9 0.95 987.6 26.1 995.5 19.1 1013.8 19.6 1013.8 19.6 97.4 
CLY16-1 spot  245 101 69992 1.3 13.69 1.0 1.69 3.4 0.168 3.3 0.96 1000.1 30.2 1004.4 21.7 1014.6 20.2 1014.6 20.2 98.6 
CLY16-1 spot  141 469 343664 20.4 13.69 1.0 1.64 2.7 0.163 2.5 0.93 972.6 22.9 985.4 17.3 1014.9 20.7 1014.9 20.7 95.8 
CLY16-1 spot  77 161 27581 1.8 13.69 0.9 1.74 2.4 0.173 2.2 0.92 1027.3 20.7 1023.1 15.3 1015.1 18.5 1015.1 18.5 101.2 
CLY16-1 spot  276 314 74028 7.1 13.67 1.1 1.64 3.3 0.162 3.1 0.94 970.1 28.0 984.5 20.7 1017.5 21.9 1017.5 21.9 95.3 
CLY16-1 spot  3 148 56597 4.1 13.67 1.1 1.74 2.3 0.173 2.0 0.88 1029.2 19.4 1025.3 14.9 1017.9 22.1 1017.9 22.1 101.1 
CLY16-1 spot  260 323 331866 27.8 13.67 1.0 1.74 2.5 0.173 2.3 0.92 1027.9 22.2 1024.8 16.4 1018.9 19.8 1018.9 19.8 100.9 
CLY16-1 spot  187 511 179209 29.0 13.66 1.1 1.63 2.6 0.161 2.4 0.91 963.4 21.1 980.4 16.4 1019.5 22.0 1019.5 22.0 94.5 
CLY16-1 spot  258 420 121764 4.5 13.66 0.9 1.70 2.8 0.168 2.7 0.95 1003.1 24.9 1008.1 18.0 1020.0 17.7 1020.0 17.7 98.3 
CLY16-1 spot  248 110 64209 1.1 13.65 1.1 1.75 3.3 0.173 3.0 0.94 1028.4 29.0 1025.6 21.0 1020.6 23.1 1020.6 23.1 100.8 
CLY16-1 spot  1 410 1318720 46.8 13.64 0.9 1.62 2.9 0.160 2.8 0.96 958.7 25.1 978.1 18.5 1022.7 17.5 1022.7 17.5 93.7 
CLY16-1 spot  65 454 77436 36.0 13.63 0.8 1.71 3.2 0.169 3.1 0.97 1008.3 29.1 1013.0 20.6 1024.1 15.6 1024.1 15.6 98.5 
CLY16-1 spot  49 159 56440 3.0 13.62 0.9 1.78 2.7 0.176 2.5 0.94 1043.5 24.0 1037.2 17.3 1024.9 18.9 1024.9 18.9 101.8 
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CLY16-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY16-1 spot  264 959 201927 24.8 13.62 0.9 1.67 2.1 0.165 1.9 0.91 986.7 17.7 998.8 13.5 1026.2 17.6 1026.2 17.6 96.2 
CLY16-1 spot  259 135 35540 2.4 13.61 0.8 1.72 3.3 0.170 3.2 0.97 1011.0 29.9 1015.9 21.1 1027.4 16.2 1027.4 16.2 98.4 
CLY16-1 spot  167 111 19296 2.1 13.60 1.1 1.75 2.3 0.173 2.0 0.88 1028.2 19.1 1027.9 14.8 1028.3 21.8 1028.3 21.8 100.0 
CLY16-1 spot  241 403 1665599 12.1 13.60 1.0 1.66 3.1 0.163 2.9 0.95 975.6 26.6 991.9 19.6 1028.8 20.1 1028.8 20.1 94.8 
CLY16-1 spot  228 432 181056 21.4 13.60 1.0 1.60 2.7 0.158 2.5 0.93 944.9 21.7 970.3 16.7 1029.0 20.0 1029.0 20.0 91.8 
CLY16-1 spot  68 607 437210 48.9 13.59 0.9 1.64 3.1 0.162 3.0 0.95 966.3 26.5 985.9 19.6 1030.5 19.2 1030.5 19.2 93.8 
CLY16-1 spot  185 354 67561 29.5 13.58 1.0 1.73 3.2 0.171 3.1 0.95 1015.1 28.8 1019.9 20.8 1031.0 20.5 1031.0 20.5 98.5 
CLY16-1 spot  23 512 1051709 35.7 13.58 0.9 1.68 2.9 0.166 2.8 0.96 988.0 25.8 1001.2 18.8 1031.2 17.5 1031.2 17.5 95.8 
CLY16-1 spot  220 230 125287 2.3 13.57 1.0 1.79 3.4 0.176 3.2 0.95 1044.4 30.9 1040.4 21.9 1032.7 20.5 1032.7 20.5 101.1 
CLY16-1 spot  203 98 54077 3.1 13.57 1.2 1.74 3.3 0.171 3.1 0.93 1020.0 29.2 1024.0 21.5 1033.3 25.1 1033.3 25.1 98.7 
CLY16-1 spot  33 467 72322 16.9 13.57 1.1 1.74 3.2 0.171 3.0 0.94 1020.3 28.7 1024.2 20.8 1033.5 22.1 1033.5 22.1 98.7 
CLY16-1 spot  150 518 2764138 26.5 13.56 0.9 1.63 2.1 0.160 1.9 0.91 958.9 17.1 981.8 13.3 1034.1 18.2 1034.1 18.2 92.7 
CLY16-1 spot  44 138 127023 1.6 13.56 0.7 1.72 3.0 0.169 2.9 0.97 1006.5 26.9 1015.2 19.2 1034.9 15.1 1034.9 15.1 97.3 
CLY16-1 spot  233 396 181635 48.5 13.55 0.9 1.73 3.2 0.171 3.1 0.96 1015.1 28.9 1021.6 20.6 1036.3 17.4 1036.3 17.4 98.0 
CLY16-1 spot  226 107 34076 1.3 13.54 1.3 1.61 3.3 0.158 3.1 0.92 946.8 26.9 974.3 20.7 1037.8 26.0 1037.8 26.0 91.2 
CLY16-1 spot  109 947 88171 5.8 13.53 1.1 1.77 2.5 0.173 2.3 0.90 1030.8 21.6 1033.0 16.4 1038.4 22.3 1038.4 22.3 99.3 
CLY16-1 spot  239 94 51727 1.2 13.53 1.1 1.75 3.0 0.172 2.8 0.93 1021.1 26.4 1026.5 19.5 1038.8 23.0 1038.8 23.0 98.3 
CLY16-1 spot  132 105 32482 1.6 13.53 1.2 1.76 2.5 0.173 2.2 0.88 1029.4 20.9 1032.2 16.2 1039.1 23.9 1039.1 23.9 99.1 
CLY16-1 spot  201 755 252312 2.9 13.53 1.0 1.62 3.3 0.159 3.1 0.96 949.4 27.6 976.6 20.5 1039.2 19.5 1039.2 19.5 91.4 
CLY16-1 spot  25 660 332075 9.2 13.53 1.0 1.70 2.3 0.167 2.1 0.91 996.8 19.3 1010.0 14.8 1039.5 19.8 1039.5 19.8 95.9 
CLY16-1 spot  57 1032 4519624 55.7 13.52 1.0 1.65 2.8 0.162 2.6 0.93 967.0 23.3 989.4 17.6 1040.2 20.6 1040.2 20.6 93.0 
CLY16-1 spot  111 655 418927 12.4 13.51 1.0 1.63 2.6 0.160 2.4 0.93 955.4 21.6 981.6 16.5 1041.5 20.0 1041.5 20.0 91.7 
CLY16-1 spot  100 391 163550 22.4 13.51 0.9 1.71 2.9 0.168 2.8 0.96 1000.8 25.9 1013.5 18.7 1042.1 17.3 1042.1 17.3 96.0 
CLY16-1 spot  143 524 631254 31.2 13.47 0.8 1.69 2.7 0.165 2.6 0.96 983.3 23.7 1003.0 17.3 1047.3 16.1 1047.3 16.1 93.9 
CLY16-1 spot  199 267 90705 8.7 13.47 1.0 1.67 3.2 0.163 3.0 0.95 972.3 27.3 995.4 20.1 1047.7 19.2 1047.7 19.2 92.8 
CLY16-1 spot  63 495 134075 11.7 13.46 0.9 1.77 3.0 0.173 2.8 0.95 1027.8 26.9 1034.3 19.4 1048.9 19.0 1048.9 19.0 98.0 
CLY16-1 spot  198 164 38518 3.1 13.46 0.9 1.72 3.0 0.168 2.8 0.95 1003.6 26.5 1017.7 19.2 1049.2 18.2 1049.2 18.2 95.7 
CLY16-1 spot  8 585 269383 59.6 13.46 1.0 1.76 2.7 0.172 2.5 0.93 1020.4 23.8 1029.3 17.5 1049.2 19.5 1049.2 19.5 97.3 
CLY16-1 spot  218 297 87921 23.9 13.46 0.9 1.80 3.3 0.176 3.2 0.96 1045.9 30.9 1046.8 21.8 1049.4 18.9 1049.4 18.9 99.7 
CLY16-1 spot  173 293 91930 15.3 13.46 0.8 1.75 3.1 0.171 3.0 0.97 1016.3 28.3 1026.5 20.1 1049.4 16.3 1049.4 16.3 96.8 
CLY16-1 spot  315 374 87309 22.2 13.46 1.0 1.70 2.4 0.166 2.2 0.90 989.4 19.9 1008.1 15.3 1049.9 20.8 1049.9 20.8 94.2 
CLY16-1 spot  120 376 143534 5.5 13.45 0.9 1.73 2.6 0.169 2.5 0.94 1008.2 23.2 1021.3 17.0 1050.4 17.5 1050.4 17.5 96.0 
CLY16-1 spot  281 347 118193 25.3 13.45 1.0 1.77 3.5 0.172 3.4 0.96 1025.2 32.2 1033.3 23.0 1051.2 20.4 1051.2 20.4 97.5 
CLY16-1 spot  273 846 106153 2.9 13.44 1.0 1.67 2.4 0.163 2.1 0.91 970.8 19.4 995.8 15.0 1052.3 20.1 1052.3 20.1 92.3 
CLY16-1 spot  129 349 62217 23.7 13.44 0.6 1.84 2.4 0.179 2.3 0.97 1063.5 22.6 1059.6 15.7 1052.4 12.4 1052.4 12.4 101.1 
CLY16-1 spot  139 168 56128 2.5 13.43 1.0 1.79 3.1 0.174 2.9 0.95 1034.9 27.8 1040.5 20.0 1053.3 19.6 1053.3 19.6 98.3 
CLY16-1 spot  176 129 87397 1.9 13.43 1.0 1.73 2.8 0.168 2.6 0.93 1002.6 23.7 1018.4 17.7 1053.5 20.7 1053.5 20.7 95.2 
CLY16-1 spot  80 564 104633 10.5 13.43 1.0 1.77 3.8 0.172 3.6 0.96 1024.4 34.2 1033.7 24.3 1054.3 20.8 1054.3 20.8 97.2 
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CLY16-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY16-1 spot  46 527 132993 63.9 13.43 1.0 1.66 2.7 0.162 2.5 0.93 966.3 22.5 993.3 17.1 1054.3 20.1 1054.3 20.1 91.7 
CLY16-1 spot  10 476 594991 26.8 13.42 1.0 1.80 2.9 0.175 2.8 0.94 1042.2 26.5 1046.1 19.1 1055.2 19.4 1055.2 19.4 98.8 
CLY16-1 spot  145 453 151606 34.5 13.42 0.8 1.72 2.7 0.168 2.6 0.95 999.2 24.0 1016.8 17.5 1055.6 16.9 1055.6 16.9 94.7 
CLY16-1 spot  62 438 106811 30.3 13.39 0.9 1.73 2.5 0.168 2.3 0.93 1003.8 21.7 1021.2 16.2 1059.6 18.6 1059.6 18.6 94.7 
CLY16-1 spot  138 84 137683 2.3 13.39 1.0 1.84 2.9 0.178 2.7 0.94 1058.4 26.6 1058.7 19.0 1060.2 19.5 1060.2 19.5 99.8 
CLY16-1 spot  66 388 162046 44.5 13.38 0.9 1.75 2.8 0.170 2.7 0.95 1011.2 25.3 1027.1 18.4 1062.0 17.6 1062.0 17.6 95.2 
CLY16-1 spot  181 826 180130 54.2 13.08 1.0 1.87 2.7 0.178 2.5 0.92 1053.8 24.6 1071.1 18.1 1107.4 20.8 1107.4 20.8 95.2 
CLY16-1 spot  266 719 408686 63.4 13.08 0.9 1.79 2.7 0.170 2.6 0.94 1013.1 24.1 1043.2 17.8 1107.7 18.2 1107.7 18.2 91.5 
CLY16-1 spot  133 473 71009 2.5 13.07 1.0 1.80 3.2 0.170 3.1 0.95 1013.5 28.7 1043.8 20.9 1108.8 19.3 1108.8 19.3 91.4 
CLY16-1 spot  253 396 432857 25.0 13.07 1.0 1.94 3.0 0.184 2.8 0.94 1088.0 28.2 1094.8 20.0 1109.2 20.3 1109.2 20.3 98.1 
CLY16-1 spot  67 639 187539 46.3 13.03 1.1 1.88 2.9 0.178 2.7 0.93 1053.6 26.3 1073.3 19.3 1114.3 21.5 1114.3 21.5 94.6 
CLY16-1 spot  236 598 107466 58.7 13.01 1.1 1.95 2.6 0.184 2.4 0.91 1090.6 24.2 1099.1 17.8 1117.0 21.8 1117.0 21.8 97.6 
CLY16-1 spot  151 628 424493 54.9 13.01 0.7 1.90 2.7 0.180 2.7 0.97 1065.6 26.1 1082.7 18.3 1118.2 13.9 1118.2 13.9 95.3 
CLY16-1 spot  269 285 85216 22.3 12.98 1.1 1.95 3.3 0.184 3.1 0.94 1088.6 30.6 1099.6 21.9 1122.4 22.2 1122.4 22.2 97.0 
CLY16-1 spot  231 776 209486 48.8 12.97 1.2 1.84 2.5 0.173 2.3 0.88 1029.1 21.5 1059.9 16.8 1124.6 23.7 1124.6 23.7 91.5 
CLY16-1 spot  114 418 71316 2.8 12.94 0.7 1.84 2.7 0.173 2.6 0.97 1026.7 24.3 1059.3 17.5 1127.8 13.7 1127.8 13.7 91.0 
CLY16-1 spot  6 549 120760 5.5 12.92 0.9 1.90 2.9 0.179 2.8 0.96 1058.9 27.2 1082.8 19.4 1132.0 17.2 1132.0 17.2 93.5 
CLY16-1 spot  48 528 143932 97.4 12.91 0.9 1.95 2.8 0.183 2.7 0.94 1082.8 26.6 1099.4 19.0 1133.3 18.6 1133.3 18.6 95.5 
CLY16-1 spot  56 622 488968 9.7 12.91 0.9 1.90 2.7 0.178 2.6 0.95 1055.9 25.3 1081.3 18.2 1133.7 17.2 1133.7 17.2 93.1 
CLY16-1 spot  38 495 192411 7.4 12.89 0.9 2.10 2.8 0.197 2.6 0.94 1157.0 27.5 1149.7 19.0 1136.9 18.8 1136.9 18.8 101.8 
CLY16-1 spot  52 529 665939 50.1 12.86 1.0 2.00 2.9 0.186 2.7 0.94 1100.9 27.7 1113.9 19.7 1140.3 19.8 1140.3 19.8 96.5 
CLY16-1 spot  112 774 242813 91.2 12.83 0.9 1.98 2.6 0.184 2.4 0.94 1088.0 24.1 1107.1 17.3 1145.6 17.7 1145.6 17.7 95.0 
CLY16-1 spot  22 152 27608 4.2 12.82 0.9 2.06 2.7 0.192 2.5 0.94 1132.5 26.4 1137.0 18.6 1146.5 18.8 1146.5 18.8 98.8 
CLY16-1 spot  178 550 123075 4.7 12.82 0.9 1.98 3.4 0.184 3.3 0.97 1090.8 32.9 1109.6 22.9 1147.5 17.3 1147.5 17.3 95.1 
CLY16-1 spot  137 515 86157 54.5 12.81 1.0 1.92 3.1 0.178 3.0 0.95 1057.5 28.9 1087.1 20.9 1147.8 20.3 1147.8 20.3 92.1 
CLY16-1 spot  124 565 120311 8.7 12.81 0.9 1.94 2.1 0.181 1.9 0.91 1069.8 18.8 1095.5 14.1 1147.9 17.3 1147.9 17.3 93.2 
CLY16-1 spot  195 530 207612 71.9 12.80 0.9 2.06 2.7 0.191 2.5 0.94 1127.8 25.8 1135.3 18.1 1150.6 17.7 1150.6 17.7 98.0 
CLY16-1 spot  247 75 87008 1.4 12.79 1.1 2.03 3.1 0.189 2.9 0.94 1113.8 30.1 1126.4 21.3 1151.6 21.6 1151.6 21.6 96.7 
CLY16-1 spot  76 705 237065 37.9 12.77 0.9 1.98 3.0 0.183 2.9 0.96 1084.3 29.0 1107.6 20.5 1154.5 17.8 1154.5 17.8 93.9 
CLY16-1 spot  5 547 204171 83.0 12.77 1.0 1.96 3.5 0.182 3.4 0.96 1078.2 33.6 1103.5 23.8 1154.7 20.1 1154.7 20.1 93.4 
CLY16-1 spot  197 958 36800457 2.5 12.77 1.0 2.00 2.3 0.185 2.1 0.91 1095.2 21.4 1115.0 15.8 1154.7 19.7 1154.7 19.7 94.9 
CLY16-1 spot  19 19 5885 1.1 12.76 1.6 2.13 4.2 0.197 3.9 0.93 1160.7 41.1 1158.9 28.8 1156.4 31.0 1156.4 31.0 100.4 
CLY16-1 spot  265 760 84879 83.0 12.74 0.9 2.00 2.2 0.185 2.0 0.90 1096.1 19.9 1117.2 14.8 1159.4 18.4 1159.4 18.4 94.5 
CLY16-1 spot  235 646 79315 5.1 12.73 1.0 1.93 2.5 0.179 2.3 0.92 1059.8 22.4 1092.9 16.7 1160.3 19.2 1160.3 19.2 91.3 
CLY16-1 spot  190 323 254871 7.1 12.71 1.0 1.98 2.8 0.183 2.6 0.93 1082.5 26.2 1109.6 19.1 1163.9 20.3 1163.9 20.3 93.0 
CLY16-1 spot  217 399 76230 6.3 12.68 1.0 1.98 3.1 0.183 2.9 0.95 1081.1 29.3 1110.3 21.0 1168.9 20.0 1168.9 20.0 92.5 
CLY16-1 spot  279 539 241632 48.2 12.66 0.9 2.02 2.5 0.186 2.4 0.94 1098.9 23.8 1123.3 17.1 1171.8 17.5 1171.8 17.5 93.8 
CLY16-1 spot  7 535 493545 86.3 12.65 1.0 2.04 3.6 0.187 3.5 0.96 1107.3 35.4 1129.4 24.8 1172.9 20.5 1172.9 20.5 94.4 
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CLY16-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY16-1 spot  130 370 76522 0.1 12.65 1.0 2.07 3.1 0.190 2.9 0.94 1119.7 30.1 1137.7 21.3 1173.2 20.5 1173.2 20.5 95.4 
CLY16-1 spot  45 530 149174 3.0 12.64 1.2 1.94 3.7 0.178 3.5 0.95 1056.7 34.0 1095.7 24.7 1174.9 22.9 1174.9 22.9 89.9 
CLY16-1 spot  148 571 97469 31.1 12.64 0.8 2.05 2.8 0.188 2.7 0.96 1110.3 27.7 1132.1 19.3 1175.0 15.8 1175.0 15.8 94.5 
CLY16-1 spot  88 392 211532 3.1 12.61 1.3 2.13 3.5 0.195 3.3 0.93 1150.1 34.7 1159.9 24.4 1179.2 25.0 1179.2 25.0 97.5 
CLY16-1 spot  21 561 1053799 2.9 12.59 0.9 2.14 2.6 0.195 2.4 0.93 1150.2 25.1 1161.2 17.7 1182.7 18.6 1182.7 18.6 97.3 
CLY16-1 spot  244 294 116045 4.2 12.59 0.9 1.97 2.8 0.180 2.7 0.95 1067.6 26.4 1106.0 19.0 1183.1 17.5 1183.1 17.5 90.2 
CLY16-1 spot  24 136 144682 2.1 12.57 1.0 1.81 2.9 0.165 2.7 0.93 983.2 24.5 1047.8 18.8 1186.0 20.3 1186.0 20.3 82.9 
CLY16-1 spot  117 344 11077 2.7 12.57 1.1 1.85 3.0 0.169 2.8 0.93 1004.5 26.3 1063.1 20.0 1186.2 21.7 1186.2 21.7 84.7 
CLY16-1 spot  126 129 52339 3.4 12.57 1.1 2.05 3.4 0.186 3.3 0.95 1102.2 33.2 1130.7 23.5 1186.6 20.8 1186.6 20.8 92.9 
CLY16-1 spot  182 610 136030 83.8 12.56 1.2 2.08 2.3 0.190 1.9 0.86 1118.7 19.9 1142.1 15.4 1187.5 22.8 1187.5 22.8 94.2 
CLY16-1 spot  268 540 134216 9.1 12.55 0.9 1.95 2.9 0.178 2.8 0.95 1055.0 26.8 1099.4 19.4 1189.2 17.3 1189.2 17.3 88.7 
CLY16-1 spot  30 463 146312 14.4 12.54 1.0 2.11 3.4 0.192 3.3 0.96 1133.1 34.1 1152.6 23.6 1190.1 19.0 1190.1 19.0 95.2 
CLY16-1 spot  53 319 453333 30.5 12.54 0.9 2.17 3.0 0.197 2.9 0.96 1160.2 30.9 1170.6 21.2 1190.7 17.7 1190.7 17.7 97.4 
CLY16-1 spot  59 533 100083 2.8 12.52 1.3 2.15 2.8 0.196 2.5 0.89 1151.4 26.5 1166.0 19.5 1194.0 24.9 1194.0 24.9 96.4 
CLY16-1 spot  191 280 138749 34.7 12.49 0.8 2.17 2.4 0.197 2.3 0.95 1158.1 24.3 1171.8 16.9 1198.3 15.5 1198.3 15.5 96.6 
CLY16-1 spot  17 353 200254 5.8 12.48 1.0 2.24 3.8 0.203 3.6 0.96 1191.8 39.4 1194.2 26.5 1199.5 20.7 1199.5 20.7 99.4 
CLY16-1 spot  211 354 127128 2.4 12.39 1.1 2.11 2.6 0.190 2.4 0.90 1120.5 24.5 1152.4 18.2 1213.8 22.1 1213.8 22.1 92.3 
CLY16-1 spot  314 394 1008053 2.2 12.36 1.1 2.23 2.9 0.200 2.6 0.92 1173.7 28.4 1189.2 20.1 1218.4 21.9 1218.4 21.9 96.3 
CLY16-1 spot  200 128 69407 2.7 12.36 1.1 2.23 2.5 0.200 2.2 0.90 1176.5 23.8 1191.0 17.3 1218.4 21.6 1218.4 21.6 96.6 
CLY16-1 spot  196 275 248704 22.0 12.32 0.9 2.28 2.7 0.204 2.5 0.95 1195.3 27.7 1205.7 18.9 1225.1 16.8 1225.1 16.8 97.6 
CLY16-1 spot  64 289 69937 1.4 12.19 0.9 2.35 2.6 0.207 2.4 0.94 1215.5 26.8 1226.1 18.4 1245.6 17.8 1245.6 17.8 97.6 
CLY16-1 spot  223 356 121996 2.0 12.18 1.3 2.49 3.7 0.220 3.5 0.94 1283.4 40.5 1269.8 26.9 1247.7 25.0 1247.7 25.0 102.9 
CLY16-1 spot  184 248 73858 1.7 12.14 1.0 2.48 2.8 0.218 2.7 0.94 1272.5 30.9 1265.3 20.6 1253.8 19.1 1253.8 19.1 101.5 
CLY16-1 spot  214 115 92174 1.6 12.12 1.1 2.39 2.6 0.210 2.4 0.91 1229.8 26.6 1239.5 18.8 1257.3 21.7 1257.3 21.7 97.8 
CLY16-1 spot  280 367 346926 17.2 12.12 1.2 2.41 4.2 0.212 4.0 0.96 1238.9 44.8 1245.5 29.8 1257.7 24.0 1257.7 24.0 98.5 
CLY16-1 spot  249 432 109826 5.6 12.11 0.9 2.34 2.4 0.205 2.2 0.92 1203.9 24.3 1223.5 17.1 1259.2 18.6 1259.2 18.6 95.6 
CLY16-1 spot  242 392 79074 2.0 12.08 0.9 2.38 2.9 0.209 2.8 0.95 1221.4 30.7 1236.4 20.7 1263.4 17.5 1263.4 17.5 96.7 
CLY16-1 spot  234 94 74094 1.9 12.08 0.9 2.47 2.7 0.216 2.5 0.94 1261.4 28.7 1262.0 19.3 1263.8 18.3 1263.8 18.3 99.8 
CLY16-1 spot  20 496 97068 1.0 12.07 0.7 2.44 2.5 0.214 2.5 0.97 1248.8 27.9 1254.6 18.3 1265.6 12.9 1265.6 12.9 98.7 
CLY16-1 spot  144 165 27277 1.2 12.01 1.1 2.56 2.9 0.223 2.7 0.93 1296.9 31.8 1288.8 21.3 1276.2 21.2 1276.2 21.2 101.6 
CLY16-1 spot  43 488 323541 2.1 12.00 1.0 2.40 3.2 0.209 3.0 0.95 1225.5 33.7 1243.8 22.7 1276.4 18.6 1276.4 18.6 96.0 
CLY16-1 spot  78 313 147296 2.0 11.98 1.2 2.43 2.9 0.212 2.6 0.91 1237.3 29.6 1252.9 20.8 1280.7 23.3 1280.7 23.3 96.6 
CLY16-1 spot  275 26 50014 1.7 11.98 0.9 2.55 2.9 0.222 2.7 0.95 1292.1 32.2 1287.6 21.1 1280.9 17.7 1280.9 17.7 100.9 
CLY16-1 spot  252 325 86149 3.3 11.96 1.0 2.39 3.2 0.207 3.0 0.95 1213.6 33.5 1238.8 22.8 1283.7 18.7 1283.7 18.7 94.5 
CLY16-1 spot  4 323 10569729 1.0 11.95 0.9 2.42 2.9 0.210 2.7 0.95 1228.0 30.7 1248.4 20.7 1284.7 17.0 1284.7 17.0 95.6 
CLY16-1 spot  186 84 60046 2.2 11.89 1.0 2.45 3.1 0.211 2.9 0.95 1236.3 32.8 1257.3 22.2 1294.3 19.6 1294.3 19.6 95.5 
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CLY16-1  Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
CLY16-1 spot  224 382 146821 3.4 11.83 1.0 2.57 3.3 0.221 3.2 0.95 1286.6 37.0 1293.4 24.3 1305.6 19.4 1305.6 19.4 98.5 
CLY16-1 spot  210 279 453529 2.4 11.81 1.0 2.65 3.6 0.227 3.4 0.96 1320.9 41.0 1316.0 26.5 1308.8 20.2 1308.8 20.2 100.9 
CLY16-1 spot  113 131 153322 1.9 11.80 1.1 2.75 3.3 0.235 3.1 0.95 1362.0 38.4 1341.4 24.6 1309.6 20.8 1309.6 20.8 104.0 
CLY16-1 spot  202 236 122798 2.1 11.72 1.1 2.76 3.3 0.235 3.1 0.94 1358.9 37.7 1344.6 24.4 1322.8 21.4 1322.8 21.4 102.7 
CLY16-1 spot  146 623 240423 1.7 11.71 1.0 2.56 2.8 0.218 2.6 0.93 1268.9 30.0 1289.1 20.5 1323.8 19.9 1323.8 19.9 95.9 
CLY16-1 spot  278 62 123584 1.9 11.63 1.7 2.69 3.7 0.227 3.3 0.89 1320.1 39.7 1326.7 27.7 1338.1 33.0 1338.1 33.0 98.7 
CLY16-1 spot  55 267 112593 1.2 11.61 0.9 2.66 3.3 0.224 3.2 0.96 1301.3 37.4 1316.2 24.4 1341.5 18.2 1341.5 18.2 97.0 
CLY16-1 spot  267 107 317111 1.8 11.58 1.2 2.69 3.4 0.226 3.2 0.94 1314.8 37.8 1326.5 25.0 1346.2 22.4 1346.2 22.4 97.7 
CLY16-1 spot  50 68 42953 2.0 11.53 1.0 2.81 2.7 0.235 2.6 0.94 1359.4 31.3 1357.5 20.4 1355.3 18.6 1355.3 18.6 100.3 
CLY16-1 spot  140 274 251607 3.3 11.49 1.1 2.44 3.7 0.204 3.5 0.95 1195.8 38.2 1255.6 26.5 1360.4 21.7 1360.4 21.7 87.9 
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WB15-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
WB15-1 spot 176 3144 339946 0.3 17.77 0.7 0.50 2.0 0.065 1.9 0.93 405.5 7.3 414.1 6.8 463.2 16.1 405.5 7.3 87.5 
WB15-1 spot 249 64 20074 2.2 15.80 1.6 0.82 3.4 0.094 3.1 0.89 580.8 17.0 609.2 15.8 717.3 33.5 580.8 17.0 81.0 
WB15-1 spot 247 67 10283 2.5 16.87 1.2 0.79 3.3 0.097 3.1 0.93 597.4 17.5 593.1 14.8 577.4 26.4 597.4 17.5 103.5 
WB15-1 spot 49 40 5828 1.7 15.70 1.2 0.96 2.8 0.109 2.5 0.90 666.1 15.9 681.1 13.8 732.2 25.6 666.1 15.9 91.0 
WB15-1 spot 55 426 54955 6.6 15.22 1.1 1.02 2.8 0.113 2.6 0.92 689.4 17.0 715.0 14.5 797.4 23.1 689.4 17.0 86.5 
WB15-1 spot 282 349 86951 9.2 14.76 1.3 1.07 3.2 0.114 2.9 0.91 696.5 19.0 736.6 16.5 861.5 26.7 696.5 19.0 80.8 
WB15-1 spot 295 38 5405 3.3 15.06 1.2 1.08 2.7 0.118 2.5 0.90 717.4 16.8 742.2 14.4 818.5 25.0 717.4 16.8 87.7 
WB15-1 spot 58 97 8909 3.0 14.80 1.3 1.11 3.0 0.119 2.7 0.90 724.6 18.4 757.0 15.9 854.7 26.8 724.6 18.4 84.8 
WB15-1 spot 291 74 36664 2.5 14.24 1.1 1.20 3.2 0.124 3.0 0.94 756.1 21.2 802.5 17.5 934.5 22.3 756.1 21.2 80.9 
WB15-1 spot 31 379 2157994 7.2 14.66 1.1 1.18 3.0 0.126 2.8 0.93 764.0 20.2 792.6 16.6 874.8 23.3 764.0 20.2 87.3 
WB15-1 spot 154 104 280286 1.7 14.23 1.3 1.23 3.1 0.127 2.9 0.92 770.5 20.9 814.1 17.6 936.4 25.8 770.5 20.9 82.3 
WB15-1 spot 307 56 16632 1.8 15.54 1.1 1.14 2.8 0.128 2.6 0.92 777.1 18.9 770.9 15.2 753.7 23.5 777.1 18.9 103.1 
WB15-1 spot 157 372 183718 6.2 14.17 1.0 1.26 3.2 0.130 3.0 0.95 786.1 22.4 828.5 18.1 944.8 21.3 786.1 22.4 83.2 
WB15-1 spot 191 205 355636 3.0 14.11 1.4 1.27 4.4 0.130 4.2 0.95 788.6 31.2 832.8 25.1 953.6 28.5 788.6 31.2 82.7 
WB15-1 spot 158 310 128872 41.3 13.88 1.0 1.32 3.4 0.132 3.3 0.96 801.9 24.6 852.6 19.6 987.5 20.0 801.9 24.6 81.2 
WB15-1 spot 22 227 94467 5.8 14.32 1.1 1.28 3.1 0.133 2.9 0.94 806.6 22.3 838.1 17.9 923.2 22.9 806.6 22.3 87.4 
WB15-1 spot 69 961 387870 20.8 13.96 0.7 1.33 2.2 0.134 2.1 0.95 812.5 15.8 857.1 12.6 975.3 14.0 812.5 15.8 83.3 
WB15-1 spot 213 254 109262 2.5 14.45 1.3 1.28 3.3 0.135 3.0 0.92 813.6 23.3 838.1 18.9 904.4 27.3 813.6 23.3 90.0 
WB15-1 spot 108 971 433287 27.0 14.00 1.3 1.33 3.1 0.135 2.8 0.91 814.4 21.7 857.0 18.0 969.7 25.9 814.4 21.7 84.0 
WB15-1 spot 300 114 37381 2.6 14.49 1.3 1.28 3.2 0.135 2.9 0.91 815.1 22.3 837.8 18.1 899.3 26.5 815.1 22.3 90.6 
WB15-1 spot 228 177 102815 2.6 14.36 0.9 1.30 3.5 0.135 3.4 0.97 816.9 26.2 844.2 20.2 917.7 18.5 816.9 26.2 89.0 
WB15-1 spot 252 736 6163760 12.9 14.13 0.9 1.33 2.9 0.136 2.8 0.95 823.5 21.4 858.6 16.8 950.9 17.7 823.5 21.4 86.6 
WB15-1 spot 195 52 17691 1.9 14.23 1.3 1.38 2.7 0.143 2.3 0.87 859.8 18.9 881.1 15.8 936.1 26.9 859.8 18.9 91.8 
WB15-1 spot 113 63 21174 1.9 14.38 1.4 1.39 3.0 0.145 2.6 0.89 870.2 21.5 882.7 17.6 915.2 28.4 870.2 21.5 95.1 
WB15-1 spot 206 215 101274 4.1 14.51 1.1 1.45 3.1 0.153 3.0 0.94 916.0 25.2 909.9 18.9 896.1 22.2 896.1 22.2 102.2 
WB15-1 spot 75 42 10748 2.5 14.57 1.4 1.42 2.6 0.150 2.2 0.83 900.7 18.1 896.6 15.4 887.5 29.8 900.7 18.1 101.5 
WB15-1 spot 1 58 38830 2.7 14.44 1.1 1.43 5.4 0.150 5.3 0.98 901.4 44.9 902.7 32.6 906.9 22.5 906.9 22.5 99.4 
WB15-1 spot 289 42 18899 3.4 14.26 1.3 1.49 3.1 0.154 2.9 0.91 925.6 24.6 927.4 19.0 932.6 26.0 932.6 26.0 99.2 
WB15-1 spot 272 50 20943 2.0 14.20 1.1 1.44 3.4 0.148 3.2 0.94 890.0 26.4 904.3 20.2 940.5 23.3 940.5 23.3 94.6 
WB15-1 spot 140 39 28440 2.5 14.19 1.2 1.44 3.0 0.148 2.8 0.92 892.1 23.1 906.4 18.0 942.4 23.9 942.4 23.9 94.7 
WB15-1 spot 88 130 69430 3.4 14.17 0.9 1.45 2.5 0.149 2.3 0.93 893.2 19.1 907.9 14.9 944.5 19.2 944.5 19.2 94.6 
WB15-1 spot 178 265 47147 5.5 14.17 1.0 1.44 2.5 0.148 2.2 0.91 890.0 18.6 905.8 14.7 945.5 20.5 945.5 20.5 94.1 
WB15-1 spot 262 62 25146 2.3 14.16 1.3 1.45 3.0 0.149 2.7 0.89 895.2 22.2 910.0 17.9 946.9 27.2 946.9 27.2 94.5 
WB15-1 spot 70 356 202442 1.8 14.13 1.1 1.38 3.2 0.142 3.0 0.94 854.9 24.1 881.9 18.8 951.3 21.7 951.3 21.7 89.9 
WB15-1 spot 37 40 7767 3.0 14.11 1.0 1.55 2.9 0.158 2.7 0.94 947.5 23.7 949.0 17.7 953.2 20.1 953.2 20.1 99.4 
WB15-1 spot 142 32 7968 51.9 14.10 1.2 1.49 2.8 0.153 2.6 0.91 916.9 22.0 927.8 17.3 954.7 24.4 954.7 24.4 96.0 
WB15-1 spot 68 72 37097 3.4 14.06 1.2 1.38 3.2 0.141 3.0 0.93 851.1 24.1 882.0 19.1 961.2 24.0 961.2 24.0 88.5 
WB15-1 spot 315 89 195648 2.4 14.05 1.1 1.52 3.0 0.155 2.8 0.93 930.3 23.9 939.5 18.2 962.0 22.6 962.0 22.6 96.7 
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WB15-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
WB15-1 spot 166 116 69652 3.3 14.04 1.1 1.50 2.5 0.153 2.3 0.90 919.6 19.5 932.4 15.4 963.8 22.3 963.8 22.3 95.4 
WB15-1 spot 21 1332 3420943 2.4 14.03 0.9 1.54 3.1 0.157 3.0 0.96 941.7 26.3 948.5 19.3 965.1 18.9 965.1 18.9 97.6 
WB15-1 spot 76 891 188239 8.6 14.03 1.0 1.46 3.3 0.149 3.1 0.95 895.9 25.9 915.9 19.7 965.5 21.2 965.5 21.2 92.8 
WB15-1 spot 164 406 112376 0.9 14.02 0.9 1.52 2.4 0.154 2.2 0.93 925.8 18.9 938.0 14.4 967.5 17.6 967.5 17.6 95.7 
WB15-1 spot 237 278 67245 6.5 13.99 1.0 1.44 3.2 0.146 3.1 0.96 879.3 25.3 905.4 19.3 970.5 19.4 970.5 19.4 90.6 
WB15-1 spot 26 395 66942 4.7 13.98 0.8 1.39 2.8 0.141 2.7 0.96 851.9 21.6 885.8 16.7 972.4 16.5 972.4 16.5 87.6 
WB15-1 spot 309 213 449652 7.2 13.96 1.4 1.56 4.1 0.158 3.8 0.94 945.5 33.8 954.4 25.2 976.0 27.6 976.0 27.6 96.9 
WB15-1 spot 141 61 58571 0.4 13.95 1.1 1.62 2.9 0.164 2.7 0.92 978.8 24.3 977.7 18.2 976.4 22.7 976.4 22.7 100.2 
WB15-1 spot 202 188 41393 11.1 13.94 1.0 1.42 2.6 0.143 2.3 0.92 863.9 19.0 896.2 15.3 977.8 21.0 977.8 21.0 88.3 
WB15-1 spot 62 58 38500 1.5 13.94 1.3 1.42 4.0 0.144 3.8 0.95 866.4 31.0 898.2 24.0 978.2 26.3 978.2 26.3 88.6 
WB15-1 spot 12 154 124272 1.8 13.93 1.0 1.53 3.3 0.155 3.2 0.95 929.0 27.4 943.9 20.5 979.5 20.7 979.5 20.7 94.8 
WB15-1 spot 138 584 1191332 9.2 13.92 0.8 1.47 2.8 0.149 2.7 0.96 894.1 22.4 919.4 17.0 981.7 16.9 981.7 16.9 91.1 
WB15-1 spot 119 114 301281 1.5 13.90 0.8 1.51 3.0 0.153 2.9 0.96 916.5 24.4 936.4 18.1 984.4 16.6 984.4 16.6 93.1 
WB15-1 spot 13 148 245757 1.9 13.90 1.1 1.60 2.9 0.162 2.7 0.93 966.8 24.1 972.1 18.1 984.9 21.4 984.9 21.4 98.2 
WB15-1 spot 80 14 2962 2.2 13.89 1.5 1.70 2.9 0.171 2.5 0.86 1019.0 23.9 1008.2 18.8 985.7 30.3 985.7 30.3 103.4 
WB15-1 spot 7 114 341384 2.6 13.88 1.3 1.68 2.3 0.169 1.9 0.82 1009.2 17.3 1001.8 14.4 986.7 26.0 986.7 26.0 102.3 
WB15-1 spot 146 114 32231 2.9 13.88 0.9 1.61 3.1 0.162 3.0 0.96 968.6 27.1 973.9 19.7 986.8 17.7 986.8 17.7 98.2 
WB15-1 spot 261 292 63133 3.3 13.87 1.0 1.61 3.3 0.162 3.1 0.95 966.9 28.1 973.2 20.6 988.4 21.1 988.4 21.1 97.8 
WB15-1 spot 77 145 74491 2.6 13.87 0.9 1.54 3.2 0.155 3.1 0.96 928.8 26.6 946.7 19.7 989.4 18.6 989.4 18.6 93.9 
WB15-1 spot 311 234 306709 2.5 13.86 1.0 1.58 3.4 0.159 3.3 0.96 950.9 28.8 962.5 21.1 989.9 19.7 989.9 19.7 96.1 
WB15-1 spot 271 27 12058 2.3 13.85 1.2 1.72 3.0 0.173 2.8 0.92 1028.8 26.3 1016.5 19.4 991.0 24.5 991.0 24.5 103.8 
WB15-1 spot 95 23 8352 2.7 13.85 1.4 1.66 3.5 0.167 3.2 0.91 994.1 29.3 993.2 22.0 992.0 28.5 992.0 28.5 100.2 
WB15-1 spot 64 193 160813 3.7 13.84 1.0 1.43 2.8 0.144 2.6 0.94 866.5 21.4 902.7 16.8 993.0 19.4 993.0 19.4 87.3 
WB15-1 spot 67 124 44665 5.7 13.83 1.1 1.59 2.9 0.160 2.6 0.92 956.6 23.4 967.7 17.9 994.0 23.2 994.0 23.2 96.2 
WB15-1 spot 104 483 286073 4.4 13.83 1.0 1.43 2.6 0.144 2.4 0.92 865.6 19.4 902.3 15.5 994.2 20.3 994.2 20.3 87.1 
WB15-1 spot 145 145 130234 2.1 13.81 0.9 1.42 2.5 0.142 2.3 0.94 857.5 18.8 897.2 14.9 997.1 17.7 997.1 17.7 86.0 
WB15-1 spot 219 38 40107 0.8 13.81 1.0 1.74 2.7 0.175 2.5 0.92 1038.2 23.8 1025.0 17.4 997.7 21.0 997.7 21.0 104.1 
WB15-1 spot 59 174 99960 1.1 13.79 1.1 1.76 3.6 0.176 3.4 0.95 1045.2 32.6 1030.5 23.0 1000.3 22.7 1000.3 22.7 104.5 
WB15-1 spot 250 30 2084266 1.5 13.79 1.2 1.57 3.4 0.157 3.1 0.93 941.7 27.4 959.2 20.9 1000.5 25.3 1000.5 25.3 94.1 
WB15-1 spot 275 314 84789 3.8 13.79 0.8 1.58 3.3 0.158 3.2 0.97 945.3 27.8 961.8 20.3 1000.5 16.4 1000.5 16.4 94.5 
WB15-1 spot 83 406 129665 7.5 13.79 1.2 1.57 3.0 0.157 2.8 0.92 939.5 24.3 957.9 18.7 1001.1 23.4 1001.1 23.4 93.9 
WB15-1 spot 256 31 32128 2.0 13.79 1.3 1.61 4.0 0.161 3.8 0.95 960.4 33.7 972.6 25.0 1001.1 25.8 1001.1 25.8 95.9 
WB15-1 spot 60 34 17141 2.5 13.77 1.7 1.42 3.6 0.142 3.1 0.88 856.2 25.2 898.1 21.4 1003.6 35.0 1003.6 35.0 85.3 
WB15-1 spot 110 209 117873 2.2 13.76 1.3 1.69 2.3 0.168 1.9 0.82 1003.7 17.5 1003.6 14.7 1004.3 27.0 1004.3 27.0 99.9 
WB15-1 spot 220 115 78581 1.9 13.76 1.1 1.77 2.9 0.177 2.7 0.93 1049.8 25.9 1034.9 18.8 1004.3 22.1 1004.3 22.1 104.5 
WB15-1 spot 10 57 33573 3.0 13.76 1.2 1.74 2.9 0.174 2.7 0.91 1032.2 25.7 1023.1 19.0 1004.6 24.1 1004.6 24.1 102.7 
WB15-1 spot 200 50 32087 1.5 13.76 1.4 1.54 3.0 0.154 2.7 0.89 921.8 23.0 946.3 18.5 1004.8 28.0 1004.8 28.0 91.7 
WB15-1 spot 226 98 21295 2.8 13.74 0.9 1.72 2.6 0.172 2.4 0.94 1021.2 22.9 1016.7 16.6 1007.8 18.3 1007.8 18.3 101.3 
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WB15-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
WB15-1 spot 301 103 48012 3.6 13.74 1.0 1.44 3.2 0.143 3.0 0.95 862.9 24.2 904.4 18.9 1008.0 20.6 1008.0 20.6 85.6 
WB15-1 spot 218 69 65892 3.4 13.73 1.0 1.76 3.2 0.176 3.0 0.95 1042.4 29.3 1031.4 20.8 1008.9 21.0 1008.9 21.0 103.3 
WB15-1 spot 79 66 20746 4.3 13.73 1.4 1.50 3.3 0.150 3.1 0.91 899.0 25.6 931.2 20.4 1009.0 27.8 1009.0 27.8 89.1 
WB15-1 spot 120 88 76897 3.4 13.73 1.2 1.65 2.9 0.165 2.7 0.91 982.7 24.6 990.7 18.6 1009.1 24.1 1009.1 24.1 97.4 
WB15-1 spot 221 32 36444 2.6 13.72 1.5 1.67 3.4 0.166 3.1 0.90 991.4 28.1 997.0 21.5 1010.3 29.8 1010.3 29.8 98.1 
WB15-1 spot 32 110 82890 1.6 13.72 1.1 1.53 3.4 0.152 3.2 0.95 913.3 27.0 942.1 20.6 1010.9 21.7 1010.9 21.7 90.3 
WB15-1 spot 30 76 14692 2.6 13.72 1.3 1.69 4.2 0.168 4.0 0.95 1001.0 36.8 1003.9 26.7 1011.0 27.3 1011.0 27.3 99.0 
WB15-1 spot 45 187 34961 3.9 13.71 0.9 1.73 2.9 0.172 2.7 0.94 1024.0 25.7 1019.9 18.5 1011.8 19.1 1011.8 19.1 101.2 
WB15-1 spot 230 71 57435 2.7 13.70 1.2 1.71 4.1 0.170 4.0 0.96 1012.9 37.1 1012.8 26.5 1013.3 23.7 1013.3 23.7 100.0 
WB15-1 spot 170 927 391687 2.8 13.70 0.9 1.58 2.7 0.157 2.5 0.95 940.2 22.2 962.2 16.7 1013.6 17.3 1013.6 17.3 92.8 
WB15-1 spot 279 133 67855 2.6 13.68 1.3 1.37 3.3 0.136 3.1 0.93 824.3 23.9 878.0 19.6 1016.8 25.5 1016.8 25.5 81.1 
WB15-1 spot 46 902 285007 6.0 13.68 0.9 1.61 2.5 0.159 2.4 0.93 953.8 21.0 972.8 15.9 1017.0 18.5 1017.0 18.5 93.8 
WB15-1 spot 208 55 14215 2.7 13.67 0.8 1.79 2.3 0.178 2.2 0.94 1055.8 21.4 1043.2 15.3 1017.7 16.5 1017.7 16.5 103.7 
WB15-1 spot 215 44 70410 2.3 13.67 1.3 1.66 4.8 0.165 4.6 0.96 984.9 42.0 994.8 30.3 1017.7 26.8 1017.7 26.8 96.8 
WB15-1 spot 66 36 10360 2.3 13.67 1.2 1.78 2.6 0.176 2.3 0.89 1046.6 22.6 1037.3 17.2 1018.5 24.9 1018.5 24.9 102.8 
WB15-1 spot 196 456 270732 4.8 13.66 1.1 1.55 2.8 0.154 2.6 0.92 923.9 22.4 952.3 17.5 1019.3 22.5 1019.3 22.5 90.6 
WB15-1 spot 94 249 55707 6.2 13.66 1.1 1.51 3.0 0.149 2.8 0.93 897.5 23.3 933.2 18.3 1019.4 22.4 1019.4 22.4 88.0 
WB15-1 spot 18 42 64982 3.5 13.66 0.9 1.58 3.8 0.157 3.7 0.97 939.7 32.0 963.7 23.5 1019.7 18.4 1019.7 18.4 92.2 
WB15-1 spot 78 19 5933 2.5 13.66 1.6 1.59 3.9 0.158 3.5 0.91 943.0 31.1 966.2 24.4 1020.1 33.4 1020.1 33.4 92.4 
WB15-1 spot 131 65 42484 2.3 13.66 1.5 1.72 2.9 0.171 2.5 0.85 1015.8 23.3 1016.9 18.7 1020.2 31.2 1020.2 31.2 99.6 
WB15-1 spot 159 373 172969 1.3 13.64 1.0 1.69 3.1 0.168 3.0 0.95 998.8 27.4 1005.8 19.9 1022.0 19.6 1022.0 19.6 97.7 
WB15-1 spot 240 137 74621 2.7 13.64 1.0 1.65 3.0 0.164 2.9 0.95 977.0 26.1 990.9 19.3 1022.6 19.9 1022.6 19.9 95.5 
WB15-1 spot 273 179 408269 3.1 13.64 1.0 1.67 2.9 0.166 2.7 0.94 987.4 25.1 998.3 18.6 1023.2 20.4 1023.2 20.4 96.5 
WB15-1 spot 115 354 1759662 3.2 13.63 1.0 1.73 2.8 0.171 2.6 0.93 1015.3 24.8 1018.0 18.2 1024.7 20.9 1024.7 20.9 99.1 
WB15-1 spot 312 243 93546 3.4 13.62 1.2 1.68 2.8 0.166 2.5 0.89 992.7 22.6 1002.5 17.5 1024.9 25.2 1024.9 25.2 96.9 
WB15-1 spot 100 77 68451 1.7 13.62 1.2 1.56 3.7 0.155 3.5 0.95 926.5 30.1 956.0 22.9 1025.5 24.2 1025.5 24.2 90.3 
WB15-1 spot 179 240 515129 4.2 13.61 1.1 1.58 3.7 0.156 3.5 0.96 934.9 30.5 962.4 22.8 1026.6 21.5 1026.6 21.5 91.1 
WB15-1 spot 255 822 1706110 2.3 13.60 0.8 1.54 2.6 0.152 2.5 0.95 913.1 21.5 947.1 16.3 1027.9 16.2 1027.9 16.2 88.8 
WB15-1 spot 54 324 288230 5.9 13.60 1.0 1.62 3.1 0.160 2.9 0.94 958.6 25.8 979.7 19.3 1028.2 20.5 1028.2 20.5 93.2 
WB15-1 spot 27 217 121025 1.4 13.60 1.2 1.72 2.7 0.170 2.3 0.88 1012.5 22.0 1017.4 17.1 1028.8 25.1 1028.8 25.1 98.4 
WB15-1 spot 148 219 88171 1.8 13.60 0.9 1.76 3.1 0.174 3.0 0.96 1033.4 28.8 1031.7 20.4 1028.9 18.0 1028.9 18.0 100.4 
WB15-1 spot 143 525 1285136 4.9 13.59 0.7 1.68 2.7 0.166 2.6 0.96 988.6 23.5 1001.1 16.9 1029.4 14.6 1029.4 14.6 96.0 
WB15-1 spot 161 118 115075 3.9 13.59 0.9 1.72 2.8 0.170 2.7 0.95 1011.8 25.1 1017.5 18.1 1030.6 18.0 1030.6 18.0 98.2 
WB15-1 spot 25 86 37070 1.4 13.58 1.1 1.70 2.6 0.167 2.4 0.91 996.4 22.2 1007.0 16.9 1030.9 22.4 1030.9 22.4 96.7 
WB15-1 spot 109 69 48586 2.5 13.58 1.1 1.68 4.6 0.166 4.5 0.97 988.1 41.0 1001.4 29.4 1031.7 22.7 1031.7 22.7 95.8 
WB15-1 spot 225 120 74967 3.0 13.57 1.0 1.72 2.6 0.170 2.4 0.92 1010.5 22.1 1017.3 16.5 1033.0 20.1 1033.0 20.1 97.8 
WB15-1 spot 23 283 197943 3.9 13.55 1.1 1.73 3.2 0.170 3.0 0.94 1011.0 28.0 1018.6 20.5 1035.6 21.7 1035.6 21.7 97.6 
WB15-1 spot 242 211 717306 2.5 13.55 1.0 1.67 3.1 0.164 2.9 0.95 977.6 26.6 995.6 19.7 1036.2 20.0 1036.2 20.0 94.3 
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WB15-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
WB15-1 spot 38 51 29678 2.4 13.55 1.1 1.72 3.3 0.170 3.1 0.95 1009.5 29.0 1017.7 21.1 1036.4 21.6 1036.4 21.6 97.4 
WB15-1 spot 122 28 32001 2.2 13.55 1.5 1.76 3.0 0.173 2.7 0.88 1027.3 25.3 1029.9 19.6 1036.4 29.4 1036.4 29.4 99.1 
WB15-1 spot 155 341 417374 3.6 13.54 0.9 1.63 2.5 0.160 2.4 0.94 955.7 20.9 980.4 15.8 1037.0 18.0 1037.0 18.0 92.2 
WB15-1 spot 280 69 13072 2.0 13.54 1.0 1.85 2.5 0.182 2.3 0.91 1076.1 22.8 1063.1 16.6 1037.2 21.1 1037.2 21.1 103.7 
WB15-1 spot 203 341 196284 2.7 13.52 1.0 1.71 3.2 0.168 3.0 0.95 1001.9 27.9 1013.9 20.3 1040.8 19.8 1040.8 19.8 96.3 
WB15-1 spot 184 87 65837 2.7 13.50 1.2 1.71 3.2 0.167 2.9 0.92 998.1 26.9 1012.1 20.2 1043.3 24.6 1043.3 24.6 95.7 
WB15-1 spot 234 269 97532 6.2 13.50 1.2 1.50 3.4 0.147 3.2 0.93 882.4 26.1 929.4 20.6 1043.6 24.6 1043.6 24.6 84.6 
WB15-1 spot 61 248 604665 5.0 13.49 1.0 1.71 3.3 0.168 3.1 0.95 1000.0 28.8 1014.1 21.1 1045.7 20.9 1045.7 20.9 95.6 
WB15-1 spot 198 25 18967 1.6 13.47 1.5 1.83 3.6 0.179 3.3 0.91 1060.5 32.0 1056.0 23.7 1047.7 30.9 1047.7 30.9 101.2 
WB15-1 spot 302 38 10708 1.7 13.47 1.3 1.87 3.0 0.183 2.7 0.90 1080.7 27.1 1069.8 20.1 1048.6 27.1 1048.6 27.1 103.1 
WB15-1 spot 152 32 30217 3.1 13.46 1.2 1.78 2.6 0.174 2.3 0.89 1032.1 21.9 1037.5 16.8 1049.8 23.9 1049.8 23.9 98.3 
WB15-1 spot 296 629 1725791 4.9 13.44 1.0 1.74 2.3 0.170 2.1 0.91 1010.9 19.7 1023.9 15.0 1052.6 19.8 1052.6 19.8 96.0 
WB15-1 spot 308 316 93136 6.3 13.43 1.0 1.49 3.5 0.145 3.4 0.96 871.6 27.6 924.4 21.5 1053.4 20.8 1053.4 20.8 82.7 
WB15-1 spot 236 208 300756 2.6 13.43 1.2 1.76 2.8 0.172 2.5 0.91 1023.1 23.8 1032.6 18.0 1053.6 23.7 1053.6 23.7 97.1 
WB15-1 spot 41 45 90177 3.0 13.42 1.2 1.54 2.5 0.150 2.1 0.87 903.3 18.0 948.5 15.1 1055.8 24.4 1055.8 24.4 85.6 
WB15-1 spot 177 32 38843 2.3 13.41 1.4 1.77 2.7 0.172 2.4 0.87 1021.5 22.3 1032.8 17.7 1057.6 27.5 1057.6 27.5 96.6 
WB15-1 spot 103 38 13727 2.2 13.40 1.1 1.69 3.4 0.164 3.2 0.94 980.9 29.3 1004.7 21.8 1058.0 23.0 1058.0 23.0 92.7 
WB15-1 spot 283 126 556738 2.1 13.40 0.9 1.78 2.7 0.173 2.6 0.94 1028.3 24.3 1037.8 17.7 1058.8 18.5 1058.8 18.5 97.1 
WB15-1 spot 216 265 107789 3.8 13.40 1.0 1.74 2.7 0.169 2.5 0.93 1008.1 23.6 1024.0 17.6 1059.1 20.7 1059.1 20.7 95.2 
WB15-1 spot 201 33 11453 1.5 13.39 1.9 1.92 5.2 0.186 4.8 0.93 1102.0 48.7 1087.5 34.4 1059.6 37.8 1059.6 37.8 104.0 
WB15-1 spot 313 22 16710 3.2 13.39 1.5 1.86 2.9 0.181 2.5 0.85 1072.3 24.7 1068.1 19.4 1060.4 31.2 1060.4 31.2 101.1 
WB15-1 spot 47 1458 400492 16.4 13.38 1.1 1.76 3.4 0.171 3.2 0.95 1015.4 30.3 1029.6 22.0 1060.8 21.7 1060.8 21.7 95.7 
WB15-1 spot 65 43 15739 4.0 13.38 1.2 1.51 2.9 0.146 2.6 0.91 880.4 21.8 933.2 17.7 1061.2 23.8 1061.2 23.8 83.0 
WB15-1 spot 124 74 24356 3.0 13.38 1.2 1.53 3.9 0.149 3.7 0.95 893.2 31.3 943.0 24.2 1062.1 24.6 1062.1 24.6 84.1 
WB15-1 spot 264 77 29635 2.8 13.37 1.4 1.74 3.2 0.169 2.8 0.90 1007.9 26.5 1024.9 20.3 1062.3 27.5 1062.3 27.5 94.9 
WB15-1 spot 44 211 73525 8.6 13.37 1.1 1.73 3.6 0.168 3.4 0.95 1002.2 31.9 1021.3 23.2 1063.3 21.9 1063.3 21.9 94.3 
WB15-1 spot 259 306 64310 1.8 13.36 1.4 1.87 3.4 0.181 3.1 0.91 1072.1 30.1 1069.2 22.2 1064.1 28.0 1064.1 28.0 100.7 
WB15-1 spot 129 100 34337 2.4 13.36 1.3 1.54 6.3 0.150 6.1 0.98 898.9 51.6 948.0 38.7 1064.7 25.8 1064.7 25.8 84.4 
WB15-1 spot 287 122 105715 3.0 13.35 1.1 1.51 2.9 0.146 2.7 0.93 879.0 22.1 933.7 17.7 1066.1 22.1 1066.1 22.1 82.4 
WB15-1 spot 260 96 23690 1.9 13.34 1.0 1.85 3.4 0.179 3.3 0.95 1063.2 32.2 1064.2 22.7 1067.1 20.8 1067.1 20.8 99.6 
WB15-1 spot 276 137 65886 6.8 13.33 1.1 1.69 3.5 0.164 3.3 0.95 976.5 30.3 1005.1 22.5 1068.9 22.2 1068.9 22.2 91.4 
WB15-1 spot 244 25 4986 1.8 13.31 1.5 1.81 2.9 0.175 2.4 0.86 1040.5 23.5 1050.4 18.7 1071.9 29.5 1071.9 29.5 97.1 
WB15-1 spot 214 414 307986 3.1 13.28 0.9 1.60 2.8 0.154 2.6 0.94 923.3 22.6 969.4 17.4 1076.3 18.3 1076.3 18.3 85.8 
WB15-1 spot 126 541 371379 2.3 13.27 1.1 1.81 3.4 0.174 3.2 0.94 1033.0 30.9 1047.4 22.4 1078.4 22.7 1078.4 22.7 95.8 
WB15-1 spot 253 178 660406 4.7 13.27 1.0 1.71 2.6 0.165 2.4 0.93 982.9 22.3 1012.7 16.9 1078.5 19.5 1078.5 19.5 91.1 
WB15-1 spot 294 90 30177 1.6 13.26 1.3 1.79 3.5 0.172 3.3 0.93 1025.6 31.2 1042.5 23.1 1078.9 26.3 1078.9 26.3 95.1 
WB15-1 spot 235 63 33539 3.5 13.25 1.2 1.75 3.3 0.168 3.1 0.93 1001.0 28.6 1025.9 21.4 1080.5 24.5 1080.5 24.5 92.6 
WB15-1 spot 8 54 9780 2.2 13.23 1.3 1.99 3.5 0.191 3.3 0.93 1126.2 33.7 1111.6 23.6 1083.9 25.1 1083.9 25.1 103.9 
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WB15-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
WB15-1 spot 123 371 976505 2.7 13.23 1.1 1.84 3.2 0.177 2.9 0.93 1049.1 28.5 1060.3 20.8 1084.4 22.6 1084.4 22.6 96.7 
WB15-1 spot 263 115 27071 3.0 13.22 0.9 1.74 3.0 0.167 2.8 0.95 992.9 26.0 1021.9 19.2 1085.3 19.0 1085.3 19.0 91.5 
WB15-1 spot 51 259 208130 3.9 13.22 1.0 1.71 3.0 0.164 2.8 0.94 978.5 25.3 1012.1 19.0 1086.3 20.1 1086.3 20.1 90.1 
WB15-1 spot 99 61 14610 3.4 13.21 1.3 1.76 3.7 0.169 3.4 0.93 1005.8 31.8 1031.3 23.6 1086.5 26.1 1086.5 26.1 92.6 
WB15-1 spot 57 233 201387 2.4 13.21 1.0 1.56 2.9 0.149 2.7 0.94 897.4 22.7 953.8 17.8 1087.2 19.2 1087.2 19.2 82.5 
WB15-1 spot 4 637 343013 67.2 13.17 1.0 1.53 3.4 0.147 3.3 0.96 881.5 27.1 944.0 21.1 1093.6 19.4 1093.6 19.4 80.6 
WB15-1 spot 147 91 17104 3.4 13.16 1.2 1.70 2.5 0.163 2.2 0.88 972.3 19.6 1010.2 15.8 1094.2 23.6 1094.2 23.6 88.9 
WB15-1 spot 40 293 80257 8.2 13.15 1.0 1.58 2.6 0.151 2.4 0.92 906.4 20.1 963.1 16.1 1095.7 20.5 1095.7 20.5 82.7 
WB15-1 spot 212 418 252375 2.4 13.15 0.7 1.83 2.7 0.174 2.6 0.96 1035.7 25.1 1055.0 17.9 1096.2 14.9 1096.2 14.9 94.5 
WB15-1 spot 20 297 348083 2.4 13.15 1.1 1.86 4.0 0.178 3.8 0.96 1055.4 37.3 1068.7 26.4 1096.7 22.4 1096.7 22.4 96.2 
WB15-1 spot 48 29 36301 3.8 13.09 1.4 1.95 2.7 0.185 2.3 0.85 1094.6 22.9 1098.1 17.9 1105.8 28.1 1105.8 28.1 99.0 
WB15-1 spot 192 35 12411 1.9 13.06 1.2 1.94 3.3 0.184 3.1 0.93 1088.1 31.0 1095.3 22.3 1110.7 24.3 1110.7 24.3 98.0 
WB15-1 spot 63 108 308744 2.5 13.04 1.2 1.92 3.0 0.181 2.7 0.92 1073.9 27.1 1086.6 20.0 1113.0 24.1 1113.0 24.1 96.5 
WB15-1 spot 17 802 1072043 4.0 13.03 1.2 1.74 2.9 0.164 2.6 0.92 979.4 24.0 1021.8 18.6 1114.6 23.1 1114.6 23.1 87.9 
WB15-1 spot 156 372 125522 1.5 13.03 0.8 1.79 3.1 0.169 3.0 0.96 1005.5 27.5 1040.3 20.0 1115.2 17.0 1115.2 17.0 90.2 
WB15-1 spot 265 257 170495 7.9 13.02 1.1 1.78 4.9 0.168 4.8 0.97 1000.3 44.2 1036.8 31.8 1115.4 22.0 1115.4 22.0 89.7 
WB15-1 spot 15 77 78773 2.7 13.01 1.2 2.04 2.9 0.193 2.7 0.91 1137.5 27.8 1130.2 19.9 1117.0 24.1 1117.0 24.1 101.8 
WB15-1 spot 303 64 29916 1.7 13.01 1.3 2.03 3.2 0.192 3.0 0.92 1131.8 30.9 1126.9 22.0 1118.3 25.3 1118.3 25.3 101.2 
WB15-1 spot 257 26 42367 1.5 13.00 1.5 1.83 3.4 0.172 3.0 0.90 1025.3 28.7 1055.3 22.1 1118.7 29.2 1118.7 29.2 91.7 
WB15-1 spot 288 308 171401 3.0 13.00 1.0 1.92 3.3 0.181 3.2 0.95 1072.9 31.3 1088.2 22.3 1119.8 20.9 1119.8 20.9 95.8 
WB15-1 spot 193 206 87340 4.1 12.98 0.9 1.86 2.7 0.175 2.6 0.95 1039.9 25.0 1066.5 18.1 1122.0 17.2 1122.0 17.2 92.7 
WB15-1 spot 14 242 1490231 2.1 12.98 0.9 1.85 3.2 0.174 3.1 0.96 1033.8 29.3 1062.3 21.1 1122.0 18.3 1122.0 18.3 92.1 
WB15-1 spot 82 92 67439 2.8 12.98 0.8 1.91 2.7 0.180 2.6 0.96 1067.0 25.9 1085.1 18.3 1122.4 15.5 1122.4 15.5 95.1 
WB15-1 spot 167 36 11960 3.2 12.97 1.2 2.07 3.0 0.195 2.7 0.91 1146.3 28.6 1138.2 20.5 1123.7 24.7 1123.7 24.7 102.0 
WB15-1 spot 298 194 113525 1.8 12.97 1.1 2.04 2.3 0.192 2.1 0.88 1132.3 21.4 1129.1 15.9 1123.7 22.0 1123.7 22.0 100.8 
WB15-1 spot 24 122 65710 2.9 12.96 0.8 1.77 2.9 0.167 2.7 0.96 994.8 25.2 1036.3 18.5 1125.8 16.1 1125.8 16.1 88.4 
WB15-1 spot 134 112 27119 2.2 12.93 1.2 1.77 6.4 0.166 6.3 0.98 989.8 57.5 1034.0 41.4 1129.5 24.4 1129.5 24.4 87.6 
WB15-1 spot 86 71 24619 2.6 12.93 1.2 1.87 2.8 0.176 2.6 0.91 1042.7 24.6 1071.0 18.6 1130.2 23.1 1130.2 23.1 92.3 
WB15-1 spot 9 84 15726 1.5 12.92 1.0 1.99 2.7 0.187 2.5 0.93 1102.7 25.1 1112.3 18.1 1132.1 20.2 1132.1 20.2 97.4 
WB15-1 spot 116 347 98412 3.4 12.91 0.8 1.92 3.0 0.180 2.9 0.96 1068.0 28.9 1089.2 20.4 1132.7 16.3 1132.7 16.3 94.3 
WB15-1 spot 286 111 56262 3.9 12.91 1.3 1.82 3.6 0.170 3.3 0.93 1013.3 31.2 1051.6 23.4 1132.8 25.6 1132.8 25.6 89.5 
WB15-1 spot 182 176 76657 4.1 12.91 1.1 1.88 3.5 0.176 3.3 0.95 1043.3 32.0 1072.4 23.1 1132.9 21.2 1132.9 21.2 92.1 
WB15-1 spot 183 112 64468 0.6 12.90 0.8 1.87 2.8 0.175 2.7 0.95 1040.1 26.1 1070.9 18.8 1134.8 16.8 1134.8 16.8 91.7 
WB15-1 spot 181 220 70296 2.3 12.89 1.1 1.98 2.9 0.185 2.6 0.92 1094.8 26.6 1108.3 19.4 1135.8 22.1 1135.8 22.1 96.4 
WB15-1 spot 102 80 37116 2.6 12.87 1.4 2.02 4.3 0.188 4.1 0.95 1111.9 42.0 1120.7 29.4 1138.6 27.7 1138.6 27.7 97.7 
WB15-1 spot 33 21 5574 2.4 12.87 1.1 2.15 2.3 0.201 2.0 0.88 1181.6 21.9 1166.5 16.0 1139.3 21.5 1139.3 21.5 103.7 
WB15-1 spot 175 171 72888 2.7 12.86 1.2 2.06 2.9 0.192 2.6 0.90 1134.7 27.2 1136.3 19.8 1140.2 24.7 1140.2 24.7 99.5 
WB15-1 spot 254 133 65786 7.4 12.85 1.0 1.83 3.2 0.171 3.0 0.95 1015.4 28.5 1056.2 21.0 1142.5 19.6 1142.5 19.6 88.9 
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WB15-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
WB15-1 spot 190 267 115111 1.8 12.85 1.0 2.01 2.9 0.187 2.7 0.93 1106.7 27.1 1118.6 19.3 1142.6 20.1 1142.6 20.1 96.9 
WB15-1 spot 28 440 574373 3.8 12.85 1.1 2.02 2.9 0.188 2.7 0.93 1110.1 27.5 1120.9 19.7 1143.0 21.3 1143.0 21.3 97.1 
WB15-1 spot 106 85 23865 4.2 12.84 1.0 1.81 3.2 0.169 3.0 0.95 1005.1 27.7 1049.3 20.6 1143.6 20.4 1143.6 20.4 87.9 
WB15-1 spot 285 53 23289 1.8 12.83 1.0 1.99 3.5 0.185 3.4 0.96 1094.3 33.9 1111.0 23.8 1144.7 20.5 1144.7 20.5 95.6 
WB15-1 spot 314 707 292559 3.7 12.82 0.9 1.70 3.3 0.158 3.2 0.96 944.6 28.1 1007.0 21.3 1146.3 18.6 1146.3 18.6 82.4 
WB15-1 spot 251 339 29564 3.7 12.82 0.8 1.75 2.6 0.163 2.5 0.95 972.8 22.1 1027.5 16.8 1146.7 16.8 1146.7 16.8 84.8 
WB15-1 spot 133 93 89451 1.8 12.82 1.0 2.11 3.0 0.196 2.9 0.95 1153.3 30.3 1150.8 20.8 1146.9 19.2 1146.9 19.2 100.6 
WB15-1 spot 171 25 77039 1.4 12.82 1.4 1.75 3.1 0.163 2.8 0.89 970.9 25.3 1026.4 20.2 1147.3 27.8 1147.3 27.8 84.6 
WB15-1 spot 11 279 1479270 0.5 12.82 1.1 2.01 3.1 0.187 2.9 0.94 1106.7 29.8 1120.3 21.2 1147.6 21.8 1147.6 21.8 96.4 
WB15-1 spot 87 111 367647 2.4 12.80 1.1 1.96 3.1 0.182 2.9 0.94 1078.9 28.9 1102.3 20.8 1149.5 21.2 1149.5 21.2 93.9 
WB15-1 spot 96 195 82591 3.8 12.80 0.9 1.88 3.1 0.175 3.0 0.96 1039.0 28.7 1075.2 20.7 1150.2 17.9 1150.2 17.9 90.3 
WB15-1 spot 266 276 508263 2.5 12.80 1.0 2.01 2.7 0.187 2.5 0.93 1104.3 25.2 1119.6 18.0 1150.3 19.2 1150.3 19.2 96.0 
WB15-1 spot 163 117 1227406 0.8 12.80 1.0 1.82 2.5 0.169 2.3 0.92 1006.2 21.5 1052.5 16.5 1150.8 20.0 1150.8 20.0 87.4 
WB15-1 spot 211 106 64788 0.9 12.79 1.4 2.13 3.5 0.197 3.2 0.92 1161.9 34.0 1158.2 24.1 1152.1 27.8 1152.1 27.8 100.9 
WB15-1 spot 139 64 64957 1.3 12.78 1.3 1.87 3.0 0.174 2.7 0.91 1032.9 25.7 1072.1 19.7 1153.5 25.0 1153.5 25.0 89.5 
WB15-1 spot 29 98 2706161 1.7 12.78 0.9 1.98 3.0 0.183 2.8 0.95 1084.2 28.2 1107.3 20.0 1153.7 17.7 1153.7 17.7 94.0 
WB15-1 spot 137 92 64743 0.7 12.75 0.9 2.08 2.3 0.193 2.1 0.92 1136.9 22.4 1143.8 16.0 1157.7 18.0 1157.7 18.0 98.2 
WB15-1 spot 53 457 798435 2.9 12.74 1.0 1.91 2.4 0.177 2.3 0.92 1048.4 21.8 1084.6 16.3 1158.8 18.9 1158.8 18.9 90.5 
WB15-1 spot 34 85 67773 2.8 12.74 0.9 1.99 3.1 0.184 3.0 0.96 1090.0 29.7 1113.0 20.9 1158.9 18.2 1158.9 18.2 94.1 
WB15-1 spot 52 55 327227 3.9 12.74 1.3 1.79 3.0 0.166 2.7 0.90 989.5 24.8 1043.5 19.7 1159.3 26.4 1159.3 26.4 85.3 
WB15-1 spot 153 106 39759 4.1 12.74 1.3 2.10 2.9 0.194 2.6 0.90 1143.8 27.7 1148.9 20.2 1159.3 25.1 1159.3 25.1 98.7 
WB15-1 spot 165 140 76186 2.0 12.73 0.9 2.14 3.1 0.198 3.0 0.96 1163.5 32.1 1162.3 21.8 1161.0 17.9 1161.0 17.9 100.2 
WB15-1 spot 223 247 231458 2.2 12.72 0.9 2.11 3.0 0.195 2.9 0.95 1146.5 30.0 1151.8 20.7 1162.7 18.7 1162.7 18.7 98.6 
WB15-1 spot 306 281 93932 3.4 12.72 1.1 1.85 3.2 0.171 3.0 0.94 1015.3 27.9 1063.0 20.8 1163.1 21.1 1163.1 21.1 87.3 
WB15-1 spot 274 133 76471 2.7 12.67 1.1 1.91 2.6 0.176 2.4 0.91 1042.9 23.0 1084.7 17.6 1170.6 22.1 1170.6 22.1 89.1 
WB15-1 spot 248 719 579428 4.8 12.66 1.0 2.04 2.9 0.188 2.7 0.94 1108.2 27.5 1129.6 19.7 1171.8 20.2 1171.8 20.2 94.6 
WB15-1 spot 290 376 166340 4.4 12.65 1.0 2.05 2.9 0.188 2.7 0.94 1111.4 27.6 1132.4 19.6 1173.8 18.9 1173.8 18.9 94.7 
WB15-1 spot 297 51 24573 1.5 12.64 1.2 2.06 3.0 0.189 2.8 0.92 1115.7 28.5 1135.7 20.7 1175.0 23.6 1175.0 23.6 95.0 
WB15-1 spot 85 129 23770 2.9 12.64 1.2 2.25 3.1 0.206 2.9 0.92 1208.0 31.7 1196.2 21.9 1175.8 23.6 1175.8 23.6 102.7 
WB15-1 spot 16 171 9340199 1.2 12.61 1.1 1.87 3.0 0.171 2.8 0.93 1019.5 26.1 1071.4 19.7 1179.4 22.0 1179.4 22.0 86.4 
WB15-1 spot 107 253 72660 4.1 12.61 0.8 2.12 2.8 0.194 2.7 0.96 1143.4 28.4 1155.7 19.5 1179.6 15.5 1179.6 15.5 96.9 
WB15-1 spot 92 80 18680 2.6 12.61 1.1 1.77 3.1 0.162 2.9 0.94 966.7 26.4 1034.0 20.3 1180.0 21.1 1180.0 21.1 81.9 
WB15-1 spot 269 15 8264 1.4 12.61 1.4 2.28 2.7 0.209 2.3 0.85 1221.1 25.7 1206.1 19.1 1180.1 27.8 1180.1 27.8 103.5 
WB15-1 spot 189 64 18293 2.2 12.60 1.1 2.16 2.8 0.198 2.6 0.92 1162.8 27.8 1169.0 19.7 1181.4 22.2 1181.4 22.2 98.4 
WB15-1 spot 293 78 118788 2.5 12.58 1.3 2.00 3.7 0.183 3.5 0.94 1083.6 34.7 1117.1 25.2 1183.7 25.6 1183.7 25.6 91.5 
WB15-1 spot 91 318 92390 11.9 12.58 1.1 2.13 2.6 0.194 2.4 0.91 1144.2 25.0 1158.0 18.1 1184.8 21.6 1184.8 21.6 96.6 
WB15-1 spot 111 59 51742 3.7 12.56 1.1 1.97 3.0 0.180 2.8 0.93 1065.1 27.0 1105.8 19.9 1187.8 21.2 1187.8 21.2 89.7 
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WB15-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
WB15-1 spot 241 160 102167 3.3 12.56 1.0 2.13 2.8 0.194 2.7 0.94 1144.6 28.1 1159.4 19.7 1188.0 19.0 1188.0 19.0 96.3 
WB15-1 spot 299 85 53410 4.2 12.55 1.4 2.27 3.3 0.207 3.0 0.91 1211.1 33.4 1202.9 23.4 1189.1 27.2 1189.1 27.2 101.8 
WB15-1 spot 238 65 67470 1.3 12.53 1.1 2.19 2.8 0.199 2.6 0.92 1171.4 28.1 1178.3 19.8 1191.8 21.3 1191.8 21.3 98.3 
WB15-1 spot 197 514 91285 4.3 12.52 1.2 1.93 3.1 0.175 2.9 0.93 1041.4 27.6 1091.3 20.7 1193.1 23.0 1193.1 23.0 87.3 
WB15-1 spot 304 74 59977 5.9 12.52 1.3 2.06 3.4 0.187 3.2 0.92 1105.0 32.2 1134.9 23.5 1193.5 26.2 1193.5 26.2 92.6 
WB15-1 spot 101 159 100071 11.7 12.51 0.9 2.02 2.8 0.183 2.7 0.95 1085.3 26.9 1122.5 19.3 1196.0 17.8 1196.0 17.8 90.7 
WB15-1 spot 224 303 952264 2.3 12.49 1.1 2.13 2.6 0.194 2.4 0.91 1140.4 25.2 1160.1 18.3 1198.0 21.6 1198.0 21.6 95.2 
WB15-1 spot 6 397 156291 4.0 12.49 1.2 2.22 3.2 0.201 3.0 0.92 1182.0 32.0 1187.5 22.4 1198.3 24.1 1198.3 24.1 98.6 
WB15-1 spot 149 121 191032 2.5 12.49 0.9 2.29 3.0 0.208 2.8 0.95 1215.6 31.5 1209.3 21.1 1198.9 18.3 1198.9 18.3 101.4 
WB15-1 spot 5 105 30715 3.2 12.49 0.9 2.08 2.2 0.188 2.0 0.92 1112.7 20.9 1142.0 15.3 1198.9 17.2 1198.9 17.2 92.8 
WB15-1 spot 93 153 101990 3.4 12.48 1.1 2.12 3.0 0.192 2.8 0.93 1130.4 29.3 1154.3 20.9 1200.4 21.6 1200.4 21.6 94.2 
WB15-1 spot 281 200 110399 1.1 12.46 0.9 2.22 3.7 0.200 3.6 0.97 1177.2 38.3 1185.8 25.7 1202.5 17.9 1202.5 17.9 97.9 
WB15-1 spot 73 378 381906 5.2 12.44 1.0 2.02 3.1 0.183 2.9 0.94 1081.0 29.1 1122.9 21.1 1205.7 20.6 1205.7 20.6 89.7 
WB15-1 spot 89 93 31118 2.7 12.44 1.1 2.30 2.6 0.207 2.4 0.92 1214.1 26.9 1211.3 18.7 1207.1 20.7 1207.1 20.7 100.6 
WB15-1 spot 267 186 81312 3.3 12.41 1.0 2.20 2.3 0.198 2.1 0.90 1167.0 22.0 1182.4 16.0 1211.6 19.4 1211.6 19.4 96.3 
WB15-1 spot 217 211 95692 2.7 12.40 1.0 2.23 2.8 0.200 2.6 0.93 1178.0 28.4 1190.2 19.8 1213.3 20.1 1213.3 20.1 97.1 
WB15-1 spot 56 31 13148 4.1 12.39 1.1 2.26 3.3 0.203 3.1 0.94 1190.5 33.4 1198.4 23.0 1213.6 21.8 1213.6 21.8 98.1 
WB15-1 spot 160 91 82197 4.0 12.39 1.2 2.13 3.3 0.192 3.1 0.93 1131.0 31.9 1159.4 22.8 1213.9 23.4 1213.9 23.4 93.2 
WB15-1 spot 121 112 46960 3.3 12.39 0.9 2.29 2.5 0.206 2.3 0.93 1206.7 25.5 1209.0 17.6 1214.0 18.1 1214.0 18.1 99.4 
WB15-1 spot 268 46 63683 1.1 12.39 1.2 2.07 3.1 0.186 2.8 0.92 1102.3 28.7 1140.3 21.1 1214.2 23.9 1214.2 23.9 90.8 
WB15-1 spot 112 83 287922 3.7 12.38 1.0 2.34 2.8 0.210 2.6 0.93 1228.7 29.6 1223.7 20.2 1215.7 20.6 1215.7 20.6 101.1 
WB15-1 spot 36 170 109980 1.7 12.37 0.9 1.83 3.4 0.164 3.3 0.96 981.3 29.6 1056.9 22.2 1217.5 17.8 1217.5 17.8 80.6 
WB15-1 spot 180 38 10206 2.2 12.37 1.2 2.12 2.8 0.190 2.5 0.90 1122.7 26.1 1155.3 19.4 1218.0 24.1 1218.0 24.1 92.2 
WB15-1 spot 204 103 72655 2.6 12.37 1.0 1.99 2.5 0.178 2.3 0.93 1056.8 22.9 1110.6 17.1 1218.4 18.7 1218.4 18.7 86.7 
WB15-1 spot 42 266 202026 2.7 12.35 0.9 2.00 2.7 0.179 2.6 0.95 1060.4 25.0 1113.9 18.3 1220.7 17.4 1220.7 17.4 86.9 
WB15-1 spot 132 250 210532 3.8 12.35 1.2 2.06 3.6 0.184 3.4 0.94 1090.8 33.9 1135.1 24.5 1221.4 23.2 1221.4 23.2 89.3 
WB15-1 spot 229 437 343357 3.2 12.34 0.8 2.15 3.1 0.193 3.0 0.97 1136.1 30.8 1165.7 21.2 1221.9 15.0 1221.9 15.0 93.0 
WB15-1 spot 233 220 679611 2.4 12.34 1.2 2.26 2.8 0.202 2.6 0.91 1186.5 28.1 1198.9 20.0 1222.1 22.9 1222.1 22.9 97.1 
WB15-1 spot 270 92 120432 6.4 12.32 1.1 2.31 2.8 0.206 2.6 0.93 1208.1 28.9 1214.2 20.1 1225.9 21.1 1225.9 21.1 98.6 
WB15-1 spot 243 26 18526 2.6 12.29 1.2 2.13 3.1 0.190 2.9 0.93 1122.5 30.1 1159.5 21.7 1230.0 22.8 1230.0 22.8 91.3 
WB15-1 spot 168 102 55411 2.9 12.28 1.1 2.36 3.3 0.211 3.1 0.94 1231.9 34.6 1231.6 23.4 1232.1 22.0 1232.1 22.0 100.0 
WB15-1 spot 185 70 60565 1.9 12.25 1.1 2.43 3.0 0.216 2.8 0.93 1260.7 31.9 1251.3 21.6 1236.0 22.0 1236.0 22.0 102.0 
WB15-1 spot 277 12 8201 2.5 12.25 2.0 2.40 3.1 0.213 2.4 0.77 1246.2 26.7 1242.6 22.0 1237.4 38.5 1237.4 38.5 100.7 
WB15-1 spot 284 30 60478 2.9 12.22 1.3 2.31 2.4 0.205 2.1 0.85 1202.7 22.8 1216.6 17.3 1242.3 24.9 1242.3 24.9 96.8 
WB15-1 spot 187 26 14431 3.1 12.15 1.3 2.34 3.4 0.206 3.2 0.92 1208.0 34.9 1224.0 24.4 1253.0 25.9 1253.0 25.9 96.4 
WB15-1 spot 231 11 13768 6.3 12.05 1.3 2.36 3.6 0.206 3.3 0.93 1208.2 36.5 1229.8 25.5 1268.7 26.3 1268.7 26.3 95.2 
WB15-1 spot 144 142 72951 2.5 12.05 1.5 2.01 4.0 0.175 3.7 0.93 1041.3 35.5 1117.3 27.0 1269.0 29.0 1269.0 29.0 82.1 
WB15-1 spot 125 107 77500 1.2 12.00 0.9 2.23 2.6 0.194 2.4 0.93 1145.2 25.2 1191.6 18.1 1277.6 18.4 1277.6 18.4 89.6 
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WB15-1 Appendix C           Isotope ratios         Apparent ages (Ma)         
Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc 
  (ppm) 204Pb   207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%) 
WB15-1 spot 127 120 23754 4.5 11.78 0.9 2.55 3.0 0.218 2.8 0.95 1271.6 32.4 1286.8 21.6 1313.1 18.2 1313.1 18.2 96.8 
WB15-1 spot 173 57 26862 3.6 11.96 1.5 2.13 3.2 0.185 2.8 0.88 1092.1 28.6 1157.9 22.2 1284.1 29.2 1284.1 29.2 85.0 
WB15-1 spot 199 92 33483 2.1 11.94 0.9 2.20 2.7 0.190 2.6 0.95 1123.1 26.7 1180.2 19.1 1287.4 17.3 1287.4 17.3 87.2 
WB15-1 spot 207 95 61239 4.0 11.90 1.0 2.55 2.9 0.220 2.8 0.95 1281.5 32.3 1285.9 21.4 1294.1 18.5 1294.1 18.5 99.0 
WB15-1 spot 35 66 34016 1.4 11.87 1.3 2.54 3.2 0.218 2.9 0.91 1273.2 34.0 1282.1 23.4 1298.0 25.4 1298.0 25.4 98.1 
WB15-1 spot 43 131 65734 2.4 11.86 1.1 2.58 2.8 0.222 2.6 0.93 1290.7 30.4 1293.8 20.5 1299.7 20.6 1299.7 20.6 99.3 
WB15-1 spot 174 34 52992 3.2 11.85 1.1 2.40 2.1 0.206 1.8 0.84 1209.0 19.4 1242.4 14.9 1301.5 21.7 1301.5 21.7 92.9 
WB15-1 spot 117 86 64597 4.2 11.79 0.9 2.21 2.3 0.189 2.1 0.92 1117.2 21.5 1184.6 16.0 1310.7 17.6 1310.7 17.6 85.2 
WB15-1 spot 210 52 483693 1.6 11.77 0.9 2.76 3.0 0.235 2.8 0.95 1362.5 34.6 1343.5 22.2 1314.2 18.4 1314.2 18.4 103.7 
WB15-1 spot 194 167 107577 6.6 11.72 1.1 2.44 3.4 0.208 3.2 0.95 1217.7 35.2 1255.6 24.2 1322.2 20.8 1322.2 20.8 92.1 
WB15-1 spot 305 230 586910 1.8 11.72 1.0 2.61 3.3 0.222 3.1 0.96 1291.9 36.8 1303.0 24.1 1322.2 18.7 1322.2 18.7 97.7 
WB15-1 spot 222 300 491442 3.8 11.71 0.9 2.51 2.9 0.213 2.7 0.95 1246.4 30.8 1275.2 20.7 1324.9 16.7 1324.9 16.7 94.1 
WB15-1 spot 3 683 6545562 0.9 11.61 0.8 2.42 3.0 0.204 2.9 0.96 1194.5 31.9 1247.7 21.9 1341.6 16.4 1341.6 16.4 89.0 
WB15-1 spot 151 37 38480 4.6 11.51 1.3 2.51 3.4 0.210 3.1 0.92 1227.8 34.8 1275.4 24.6 1357.4 26.0 1357.4 26.0 90.4 
WB15-1 spot 258 200 75055 2.8 11.35 1.1 2.57 3.9 0.212 3.7 0.96 1239.1 42.1 1293.0 28.5 1384.5 21.8 1384.5 21.8 89.5 
WB15-1 spot 310 261 66843 3.1 11.13 1.0 2.94 3.4 0.238 3.2 0.96 1374.0 39.7 1392.5 25.4 1421.8 18.8 1421.8 18.8 96.6 
WB15-1 spot 105 76 44595 2.7 11.06 1.0 3.12 2.9 0.251 2.7 0.93 1441.5 35.2 1438.2 22.4 1434.1 20.0 1434.1 20.0 100.5 
WB15-1 spot 245 38 29794 2.3 10.99 1.6 3.04 9.9 0.242 9.8 0.99 1399.7 123.6 1417.7 76.1 1445.8 29.6 1445.8 29.6 96.8 
WB15-1 spot 84 20 143671 2.9 10.85 1.1 3.17 3.3 0.250 3.1 0.94 1436.8 39.8 1449.9 25.4 1470.0 21.4 1470.0 21.4 97.7 
WB15-1 spot 98 214 1549875 2.0 10.83 0.9 3.11 3.8 0.245 3.7 0.97 1411.1 47.3 1436.2 29.5 1474.4 17.0 1474.4 17.0 95.7 
WB15-1 spot 71 58 220254 1.7 10.74 1.0 3.07 3.0 0.240 2.9 0.95 1384.4 35.9 1426.0 23.3 1489.6 18.4 1489.6 18.4 92.9 
WB15-1 spot 97 269 60091 2.5 10.62 1.1 3.21 3.0 0.247 2.7 0.92 1424.5 34.8 1459.2 22.9 1510.8 21.6 1510.8 21.6 94.3 
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